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Africa's Great Rift; 
Stashing from the Red Seo te Mosambique, an immense aystem: of faults 
cuts deep across the force of East Africa, creating a landscape of extremes 
Limnolopist Curt Stager reports on varied environments in this geologically 
active area, Photographs by Chris johns 


See =6=L He Living Jewels of Lake Malawi « 


Southenumost of the grew lakes of Africa's rift satem, Molawt boosts more 
fish species than.dny other-loke in the world. [chthyolomst Peter Reinthal 
and photographer Bill Curtsinger document the bizarre life-styles-of unigne 
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¢ TOWING Upin East Harlem = 


the poverty and epidemic drug use of New Yort City's el barrio 
 srrital Har fom—-fere Van Dyk discovers o stubborn streak of optimism 
Fhotographs by fowoph Rodriguez 


California Earthquake— 
Prelude to The Big One? x 





bitline rat my mmaged or destroved. Aut the quake released only a sixtieth 
ie aiterey af thatin 1906, ond Californians ponder whut may lie ofecee, 
Thomas ¥_ Canby examines the lessons offered, iicluding prediction and the 
building of safer structures 
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sacred Space, Sacred Time: 
India’s Maha Kumbh Mela | ive 


Ata time determined by ustrologers, about once every 12 years, millions 
af Hindus throng to the confluence of the Ganges and the Yornuna Rivers 
for India’s fargest religious featival Writer-photo graphe Tony Metderer 
Wwitesses Cts ritual of purification, the largest periodic gathering of people 
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searching for India: 
Along the Grand Trunk Road i: 


Phe highway Ouilt by the Brith tit tre-mid-] F000 from Celfoutta to Pesha 
werr follows a route laid dower over the centuries, bite Audiard Kipling, whe 
eeu The traveled this wary, Hore Arden encounters. “all costes and kinds of 
men.” Photagraphs by Roghubir Singh, 
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Cover: Savory a frozen treat, a young girl poyses ind hallway in New 
York City’s East Harlem, where childhood plsses quickly amid shadows.of 
poverty crf drugs. Photograph by Josenh Roctrigues 
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GREAT RIFT 
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| | he Assal, aly Debit 
SCORCHING SUN casts long shadows as camels cross the salt Sats of La 
one of the lowest places on earth at 156 meters (512 feet) below sea level. It is also one of 
the hottest —summer temperatures reach 57°C (13°F). Coastal ridges heep the sea from 


National Geographic, May 1000 





= = = — — 
t ’ | 
: 4 
= ee 
- r . - = 
. 
io 7 = 
b , 
r i = 
= | 
= = A i * 
ii 
- 
= 
= t ; 
x = 
k <—— 
: i a 
7 = _ 
a ’ e ra 
| 3 * n 7 
= : “ | 
L = a 
: — j= 
— = , 
a, @ 7 ae 


flooding depressions in the Afar Triangle, Here the north end af 
related rift zones under the Red Sea and the Gulf of Aden. Fiver in the 
find water and eke out a living, raising goa 


Africa's Great Rift 
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| HE ROAD HAS BHISEN swiltly as 
owe leave Nakuru, atown 
that sits just south of the 
Equator in Kenya. Now, as 
we drive beneath cool gray 
rain clouds, we pass the lush 
tea plantationsof Kenya's 
colonial past. Abruptly the clouds break, and 
before our windshield the red carth drops 
away. A gash 700 meters (2,300 ftet) deep 
and 14 kilometers (ten miles) across—an off- 
shoot of Africa’s Great Rift—ties before 

us. Far to the left, stretching bevond the 
horizon, I see a glimmering expanse of 
water— Lake Victoria. 

In earlier days, at my laboratory at Duke 
University, this lake had conjured up visions 
Of Ptolemy and his Mountains of the Moon, 
Of Burton and Speke and their quest for the 
aqurce of the Nile, Even of Bogart and Hep- 
burn and their odyssey with the African 
Queen. But first-and foremost Lake Victoria 
had evoked mud. 

This is because T too am an explorer—of 
time and of change. | specialize in reading the 
history written in lake sediments. For eight 
years | have studied the great lakes in Enst 
Africa: Tanganyika, Turkana, Malawi. Until 
now all I have seen of Victoria is the samples 
of her muddy floor that were collected by my 
thesis adviser, Daniel A. Livingstone. 

Those samples yielded a surprise, The fos- 
sil algae and snails in the mud suggested to 
me that 14,500 years ago this, the third larg- 
est lake in the world, had dried out. In fact, 
there have béen several Lake Victorias. They 
come and go with changing climates and with 
the violent earth movements that shape this 
part of Africa. 

‘Now [have been sent to Africa to explore 
not just this lake but the entire rift system 
around at. 

T reach the edge of the lake'at Kisumu and 
am tempted to wade in, But I stop short. 
There, clinging to the water weeds, are snails 
much like those whose fossils told me the lake 
had shriveled up. Today descendants of those 
mollusks carry worms that cause schistosomi- 
asis, or bilharzia, a widespread and debilitat- 
ing disease. 

So much for the fantasy of Immersing 





CurT STAGER, a biology professor at Poul Smith's 


College in New York State, wrote “Silent Death 
from Cameroon's Killer Lake,” in the September 
LOS 7 Issue 
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myself in the lake once sought as the source of 
the Nile. The Great Rift has been rigorous 
enough to travel. And lam only midway 
through my journey. 

Visitors ta Kenva know the rift as the 
breathtaking escarpments they pass on safari, 
Few realize it ts actually an immense series of 
cracks in the face of the continent that runs 
5,600 kilometers, from the Red Sea south to 
Mozambique. Enormous troughs—in places 
90 kilometers across and nearly two kilome- 
ters deep—huve formed along those cracks. 

Here in central Africa the rift has two 
branches. The eastern bisects Renve ane 
skirts both Kilimanjaro and the Serengeti 
Plain in Tanzania. The western nft cleaves 
the heart of Africa, cupping a great chain of 
lakes. The rifting earth lifts the Ruwenxori 
Massif and stokes the volcanic fires of the 
Virunga Mountains, home to the endangered 
mountain gorilin. Lake Victoria sits atop.a 
plateau between the two branches. 

Rifting also generated the highlands of 
Ethiopia and the Afar desert, [t was there I 
hegan my journey 


OW DIFFERENT the shriveling 

lake known as Assal is from 

Victoria. As different as the 

cool Kenva Highlands are 

from the hellish, broocling 
landscape we are traversing here in Djibouti, 
a tiny but strategic country in the Horn of 
Africa. Djibouti guards the channel between 
the Red Sea end the Gulf of Aden. 

Photographer Chris Johns and I heacl for 
Lake Assal. We leave the capital, Djibouti, at 
dawn. The humid air is already 37°C (00°F). 
Few visitors venture far from the white- 
washed minarets and colonial storefronts of 
the port. The land is harsh beyond belief: 
Even withered thornbushes strugele to sur- 
vive on black lava ridges. 

Why am 1 here, | wonder, as the heat sears 
my nostrils: because, I tell myseli, this 
where the East African Rift System begins. 

Scientists trace the system much farther 
north—a related fissure runs up through the 
Rec Sea to connect with a major fault ron- 
ning through the Dead Sea all the way to 
Turkey. A third fissure, underlying the Gulf 
of Aden, branches away from the rift here in 
the Horn of Africa. This junction of the three 
systems is named the Afar Triangle, after the 
Afar nomads whe live bere. 


National Geographic, May 1900 
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Rift Systerr 


( “lashing the eastern side of 
® Africa for 5,600 kilometers 


Rift furrows north from Mozam- 
bique, affecting the lands and. 
lives of a dozen nations. Here the 
stretching earth has created such 
spectacular features asthe Ethi- 
oplan Hightands, bold escarp- 
ments, and dramatic valleys. 
Forressons-unclear, the sys 
tem divides into two branches. 
Deep lakes trace the curving 
course of the western branch. 
When rifting opened the basin 
that is Lake Tanganyika, it 
changed the course of ancient 
filled-‘with water to a depth sec- 
ond only to Siberia’s Lake Bay- 
-kal. The rowte of the eastern 
branch, including the Gregory 
Rift—named fori th~cep 
Scottish explorer John W. Greg- 
ory—is traced by shallow alka 
line lakes, and volcangés such) 1 
as Kilimanjaro, Africa’s highest 
peak. In the north, the rift * Pl 
strikes through Ethiopia into thie 
Afar Trianele. Bath b branches 


J Ymozamsraut | suffer frequent. éarthqualkes. 
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L fl Jay Mocheds ey ‘sectiments anc protective volca- 
| 1 Ak Mangia” Yonicash havehelped preserve | 
‘J bs ae ) (ih +aarmm J hominid fossils going back per- 


haps four million years. Key 
records af humath ancestry have 
been found alongthe Awash and 





Bhar id ; taka = t : Ome Rivers of Ethiopia, at Lake 
praiual neater esate =a a 3 : Turkana in Kenya, and Olduvai) 
nici eating tun a et , : = J ee Gorge and Latoli i in Tanzania. 
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describes earth's crust as broken 
into great mobile rafts ef litho- 
sphere. (mn these plates the gra- 
nitic continents ride, surrounded 
by basaltic ocean fioor. 

Insome areas of the globe one 
plate plunges beneath another 
ina process called subduction, 
Where plates aré moving apart, 
as under the Red Sea-and the 
Gulf of Aden, hot magma-from 
the asthenosphere rises, attach- 
ing itself to the departing edges. 

Fueled by ultrahot upwelling 
from the asthenosphere, the 
continent thins and stretches 
and domes arise, creating the 
high elevations of Kenya and 
Ethiopia. Vast qutpourmngs of 
inva coat the land. Eventually, 
faults fracture the crust, and 
segments of the rift tilt in oppos- 
ing directions, as scen in the 
painted cross sections at right. 

The Afar Triangle serves as. 
a key to the future. it continues 
to crack open during future 
millennia, the nascent Soma 
plate will break away. If; on the . 
other hand, crustal thinning ane 
stretching ceases here, piste 400", 
aration will step and the plates: 
will move in other directions, - 
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Magma plunes 
trate through 
j "  ahiapteare and eoaan tha 
f ' Surface as volcanoes or lava 
flows —rifting is very active 
, here. riage Heres Bares bem 
. P ee commen in the Ei 
F r Highlands over the millen- 
: nila that they conceal the 
floor of the rift, burying 
Magma chambers clucs to earlier activity. 


30 million years i 7 million years 


before present cefore preqant im the firture 


For some 25 to 30 million years the Afar 
Trinngle has seethed with volcanism. Scien- 
tists know that two of the rifts that converge 
here —those creating the Ked Sea and the 
Gulf of Aden—are active spreading centers. 
They are like the Mid-Atlantic Ridge, where 
oozing magma creates new seafloor as the 
Eurasian, African, and American plates 
move apart. The spreading centers that lie off 
the Horn of Africa, however, extrude their 
new crust as the Arabian plate moves away 
from Africa and collides into Eurasia (paint- 
ing, previous pages). 

Usually these processes occur under the 
ocean, And indeed part of the Afar is below 
sea level. However, coastal mountains, the 
Danakil Alps, seal off this part of the Afar 
from the waters of the Red Sea. Thus Dii- 
bouti offers the unusual phenomenon of ocean- 
ic crust being extruded as dry land, “As such 
Djibouti is Africa’s fastest growing nation,” 
observes local geologist Anis Abdallah. “We 
are expantling several centimeters a decade.” 

Our trip to Lake Assal offers a rare glimpse 
of earth's crust being formed. 

We meet Bruce Kinser, a thick-bodied ail 
driller from east Texas, ata government geo- 
thermal project outside Djibouti. Steam roars 
deafeningly through a well that may one day 
provide electric power for the country. 

“The earth steams here because magma is 
so close to the surface,” he says. “Seawater 
from the Guifof Aden leaks down, then boils 
up through vents.” The earth's crust here is 
thin— perhaps only 25 kilometers thick. 

Tn Kinser’s truck we bounce down a valley 
strewn with boulders toward Lake Assal, 156 
meters below sen level. As we drive along the 
tortured black cliffs, Kinser says, pointing to 
a congealed flow of lava, “This land's only 
ten years old.” The day now seems hot 
enough to remelt it, 

We pause by a long black fissure. A decade 
ago 300 earthquakes shook the area. Chen 
severn square miles of lava oozed forth. Vol- 
canologists rushed here to witness the rare 
event. Iceland is the only other site where 
scientists can observe seafloor spreading 
on dry land as two plates move apart. 


Far below us, nearly smothered tn desert 
haze, lies Lake Assal. At my feet 1 notice 
white flecks among the rocks. They are snail 
shells. Freshwater snails, miles from the 
nearest fresh water, This must have been the 
shoreline of Lake Assal 5.000 to 10,000 years 
ago, when a wetter climate swelled tropical 
Inkes. Perhaps there were even lush forests in 
this most desolate spot. 

We reach the water's edge, and the depres- 
sion has become a furnace, My thermometer, 
good for 50°C, has gone off its scale. The heat 
bakes us on all sides, so evenly that I cannot 
tell where the sun & without looking. 


" AKE ASSAL Can exist in such fierce heat 
only because seawater constantly 
percolates into the depression. 
Evaeporating rapidly, it leaves salt 
everywhere. In the clear shallows 
it drifts like fine snow. Salt cauliflowers 
knobble the shoreline. 

For centuries these deposits have drawn 
the Afar nomads. They pile their camels high 
with salt, which they then sell to the tribes of 
the Ethiopian Highlands to the south, 

“How do the nomads do it?” wonders 
Chris, “The average human couldn't survive 
here, let alone work." 

The Afar are a tough, resourceful, and 
fiercely independent people who nurture their 
reputation for collecting human testicles as 
trophies, Freely wandering across the Ethio- 
pian border, they share Dyibouti's back coun- 
try with another nomadic group, the lseas of 
neighboring Somalia. Despite the geologic 
violence, Djibouti isa pocket of calm 
between the wiers and famines of its neigh- 
bors. In fact most of the inhabitants of the 
capital's shantytewn are refugees from these 
continuing crises. 

Heacling back to town, we stop to watch 
the sun set through the yellow haze. An old 
man ina ragged tunic appears across the road. 
He stares. I think he is an Afar, because his 
gray beard lacks the orange stain more popu- 
lar amona the Issas. His double-edged dagger 
is also Afar. We face each other wordlessly. A 
young foreigner (Continued on page 20) 





EARTH GAPED OPEN in 1978 beside these volcanic cones along the inlet called Ghoubet 
Kharab—“the devil's throat’—in Djibouti, The fracture continues to widen today 
and draws geologists to one of the few sites on land where they can see a new ocean in 
the making. If rifting continues, the region may eventually become submerged. 
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National Geographic, May 1900 
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Rift escarpments in the distance, now heavily eroded, once adjoined the Arabian Peninsula 


before the Red Sea opened. The escorpments shifted when the continental crust moved west 


: + Dad tae i ; : I ; rh ; aid ict: paca 
as the Red Sea formed in stop-start action during a 30-million-year period 
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(Continued fram page I4) and an old 
African untouched by the modern world. 
Then I notice his dagger hangs from a strip of 
véellow plastic, probably from the loacing 
docks of Dyjibowt The ilusion evaporates; 
weare part of the same present after all. 


HANGE 16 the very fabrie¢ of this 
la lane - —penlogically anc soctally, 
The Afar Triangle was once 
underwater. Alternately wet 
dry, its cycles may have shaped 
our earliest forebears. Now there are so many 
of us that we are changing the old order. We 
are beginning to shape the very land that 
motherect us 
This is abundantly clear at saline Lake 
Abbe on the Djibouti-Ethiopian border. We 
have driven all morning. Now the road ends 
at water's edge, but we still can’t see the 
lake. Abbe, 16 kilometers-at its widest, 1s 
hidden by waves of heal 
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Clream-colored piimacies a5 hih as 40 
meters surround us. Hot springs have built 
these conical deposits over the ages. Mean- 
while, climate change has forced the lake's 
retreat from the springs. Today Abbe faces 
total desiccation 

Abbe is fed by the Awash River, which 
flows north from the Ethiopian Highlands 
For millennia the lake was replenished, 
despite an evaporation rate that reaches 
16 meters 2 venr. Now- Ethiopian tanmers 
are diverting the Awach for irrigation, and 
the lake loses more water than it gains. The 
Afar nomads are losing the largest water hole 
in the desert. 

We wander throuch the forest of pinnacles, 
and I renlize that the Afar ore losing more 
than water to change. A tiny girl in a red robe 
steps from beliind aspire, hugging a toy 
camel, More gigeling children emerge. The 
oldest thrusts out his hand, palm up. 

[In much of Afnca, children have learned 
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SPIRES ON THE SHORES of Lake Abbe are formed above faults by evaporation of mineral- 
laden water. Moisture from the vents also nourishes wiry grass, fodder for Afar camelsand 
goats. Djibouti has been working on a project to harness its geothermal energy for electric- 
itv and fresh water and is seeking a commer ial developer for its vast salt supplies 
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Notional Georrapiic, Moy P90 


that tourist pockets are deep and leaky, Such 
seemingly harmicss begging from tourists 
angers many Africans, They fear it destabi- 
lites families, A begging child might bring 
home in one day what a parent makes ina 
month. Incentive to work fares. Ancl so does 
parental authority, 

Some 250 kilometers up the Awash, at a 
place in Ethiopia called Hadar, river erosion 
has exposed the site where one of the earliest 
known hominids walked between three and 
four million vears ago when the climate was 
more hospitable. Here Donald Johanson 
found the famous fossil Lucy 

Great Rift geology in the Afar is ideal for 
creating fossils. “It's a low area that collects 
sediments necessary to bury and preserve 
bones,” explains Bob Walter of the Institute 
of Human Origingin Berkeley, California, 


“There's also volcanic ash, which lets ws date 


the sediments. Faulting along the rift helps 
by bringing old bones back to the suriace 
where we can find them,” 

Long before Lucy, heat from earth's 
mantle howed the crust like a great dome, 
lifting today's Ethiopian Highlands. The 
dome eventually cracked, which formed the 
480-kilometer-long trough of the nft zone in 
Ethiopia. Magma later rose up in & series 
of volcanoes from the Afar Tnangle south 
to Tanzania. 

The Ethiopian Highlands are far cooler 
and moister than the surrounding lowlands. 
Although plagued in recent vears by drought, 
this area is, in normal times, an agricultural 
island ina desert sea. 

The highlands feed great rivers with their 
rains. The Awash clrains the northern flanks. 
Lake Tana in the west drains into the Blue 
Nile, which races down toward 1ts junction 
with the White Nile at Khartoum in Sudan. 
To the south flows the great dark Chmio, 
famous for its enormous crocodiles, 

The Omo feeds a lake far larger than Abbe 
or Assal, Once called Black Lake, then Lake 
Rudolf, this isolated sea in remote northern 
Kenya today bears the name of the nomadic 
people along its shore —Lake Turkana. 

“Lake of suffering” these waters might be 
called. A century ago Hungarian Count Sam- 
uel Teleki ane Austrian Lt. Ludwig von 
Hohnel became the first Furopean explorers 
to reach the 250-kilometer-long lake. ‘They 
arrived on foot, nearly dead from hunger and 
thirst; several Africans in their party died. 
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| had been to Turkana before—in the sum- 
mer of 1981 —to study the details of climate 
changes hidden in the lake's sediments. This 
time | was intrigued by what the lake tells 
about human change. 

T have landed at. camp where anthropalo- 
gist Richard Leakey and his associates ore 
excavating fossils of Homo erectus, a prede- 
cessor of Horta sapiens, Directly across the 
lake from us lie the rich fossil deposits of 
Roobi Fora. Turkana, like the Afar Triangle 
to the north and Olduvai Gorge to the south, 
holds a rich lode of information about the 
early stages of human evolution. 

National Museums of Kenya paleontologist 
Iziah Odhiambo Nengo leacls me across a 
rolling gravel plain that slopes gently up from 
the shore, Tear-shaped hand axes litter the 
ground. | pick one up, feeling that I om the 
first hominid to hold it since Home erectus, 

Nengo meets my gaze and holds it: “Asa 
Kenyan, | can trace my ancestry back two 
million years.” 

TL notice two heaps of brown bones at his 
feet. “Human,” he says. “Probably fisher- 
men from 10,000 years ago, We found bone 
harpoons with them.” 


ISHERMEN still inhahit these 
shores. The original Turkana had 
been pastoralists—nomatls who 
invaded from the northwest centu- 
nes aro and lived on the blood and 
=e of their cattle ond goats. Then European 
farmers Claimed the lush highlands, where 
the Turkana pastured their herds during 
dry seasons 

Consequently, Turkana livestock began to 
overcraze the yalley. Inthe 1960s drought 
brought devastating famine. The Turkana 
had to turn to fishing for a livelihood —a diffi- 
cult transition for a people whose social status 
was determined by the size of their herds. 

Straddling palm logs or wading chest deep 
in the crocodile-infested shallows, Turkana 
men netted small fish called tilapia and 
hooked the monstrous Nile perch, They set 
Up a cooperative storage facility in the coastal 
Village of Kalokol and trucked their catch to 
highland towns like Kitale or to Nairobi. 
Children went to-school, learned Enelish, 


and took to wearing Western dress. The 


Turkana were entering the 20th century. 
Then the door slammed shut. The lake was 
shrinking. (Continued on page 24) 
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T had taken a boat across Ferguson's Gulf, 
a favorite fishing area, as a graduate student 
in 1981, Today Chris and I are driving across 
it, trailing dust, Joseph, a young Turkana, 
stares out the car window. “Many people 
have gone back into the bush to tend their 
goats,” be tells us. “They were glad to give 
up fishing: But some of us are staying,” 

Joseph blames the lake's shrinkage on 
Ethiopian irrigation schemes that divert Ome 
River water. Others blame the climate, In 
fact, shelly beach deposits far inland suggest 
that Turkana, like the other rift lakes, rises 
and falls with climatic cycles, Some believe 
the recent overgrazing of the Turkana basin 
has changed evaporation patterns, helping 
the climate deteriorate Jocally. No one knows 
how long the trend will continue or if it will 
turn Turkana into another Abbe. 

It is evening. We take Joseph to his home 
on a sandy-spit that once separated the guilt 
from the main lake. He beckons us into the 
two-meter dome of bent poles and thatch. A 
kerosene lamp glows beside a tape deck atop 
a wooden crate, Outside, villagers clap and 
chant under brilliant stars. Joseph switches 
on the tape deck and begins to dance. 

“Where would you like to be now,” Chris 
asks him, “if vou could be anywhere in the 
world?” 

“Tn Kitale,” he replies. “Maybe Nairobi.” 


OSMOPOLITAN NAIROBI, spraw!- 
ing bevond the rift's eastern 
shoulder, Wlustrates the evolu- 
tion of modern Africa. Born asa 

. railroad camp at the turn of the 
century, it has become a thriving city of high- 
rise steel and glass and the hub of tourism in 
East Africa. Nairobi is also a magnet for 
young rural Africans who would traditionally 
have inherited land or livestock. Unfortu- 
nately jobs are scarce, even for the best 
educated, and many newcomers who find 
work send much of their pay home. (thers 
ret money any way they can, 

Inevitably some turn to crime, Armed 
gangs of thieves make it dangerous to walk 
the streets at night. So Chris and I explore the 
nightlife by car. Buffalo Bill's Bar catches 
our attention. [tis a place where old and new 
wortds meet. African and European patrons 
crowd the American-style bar. It is crowded 
with beautiful women: exotic Masai, dark 
Kikuyu, and lighter skinned Ethiopians. All 





ety 


the beauty of Africa, All in slinky Western 
dress, They beckon us from saddie-shaped 
harstools, inviting us to dance. 

Even this, the oldest profession, 1s adapt- 
ing to change. A recent survey has found 
the majority of Nairobi’s prostitutes to be 
infected with the virus causing AIDS. The 
devastating impact of AIDS on African 
society is said to have led many prostitutes to 
carry condoms a5 a matter of survival. 

Nairobi epitomizes the social rifting that 
accompanics unequal rates of change among 
ethnic groups. The westernized Kikuyu, who 
dominate the city politically, have entered the 
20th century. Others, like the Masai who 
now flock.to town from the overpopulated 
countryside, encounter obstacles. 

Ata crowded pizza restaurant, the waiters 
bustle in smart uniforms. Our server, how- 
ever, looks confused. | notice he has bare 
feet. His earlobes, stretched from wearing 
heavy ornaments, tell me he is Masai. 

To many Westerners the Masai represents 
the noble savave wandering with his cattle 
und spearing lions. Until colonial times fierce 
Masui warriors repelled all mvaders. But 
Masai populations have tripled tn the past 30 
years as their lands have shrunk under the 
pressure of agriculture. This Masai, his pas- 
turelands probably overgrazed, is struggling 
to adjust to anew reality. He has given up his 
spear, His earlobes are as bure as his feet. 
And he has one of the best jobs a former 
herdsman can expect in Nairobi. 

We bead for traditional Masai country. 
The read from Nairobi takes us over the 
Neong Hills and down inte the rift. School- 
children in red-and-white uniforms crowd the 
road, heading home. A young girl, maybe 12 
years old, waves us down for a ride, The 
aroma of livestock follows her into the back- 
seat. No words pass between us until, miles 
farther, she points.and cries, “This!” 

She hops out, smiles thanks, and runs into 
the dusty landscape of thorn trees toward a 
low hedge. In reality, itis a corral; within are 
cattle and the dung-plastered domes of tradi- 
tional Masai houses. What will life be like for 
this girl ten years from now? 

We turn south along the floor of the Greg- 
ory Rift, a portion of the eastern branch 
named for the Scottish geologist John W. 
Gregory, who mapped it in 1893, This stretch 
is what mdést people have in mind when they 
think of the Great Rift Valley. 
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tions of fine white dust 
WE holds an Alkaline mineral, called 
trona, leached fram the ash of rift volcanoes. 
Troma is refined to make glass ane deter- 
pents: It 1s 
Even though the plant sits in the heart of 
Masailand, itemploys few Masai. A language 


and education barrier, says manager Joseph 
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Boit, restricts Masai job opportunities 

“Years apo,” cavs Bot, “Masai chaps 
weren {so keen on working here. Now 2 lo 
have changed their minds, and we are mak. 
ing efforts to recruit employees locally rather 
than from other parts of the country.” But on 
days OH the Miasal still put on traditional 
clothes and walk away into the bush 

In a remote corner of Lake Mugacli hot 
springs hubhhe carkly along the barren shore 
[ peer into a spring, shoes sinking deep into 
Poul-smelling trona muck. | touch the water 
Hut my touch 


It would be ton hot to bathe in 





disturbs & group of tiny fish. ] am start 


t \ ws | 
that something survives in this hot [poo 


which is brinter than the sea 


(Gren Rut 





These fish ive only in the soda lakes of the 
Gregory Rift. Other fascinating biota live 
in neighboring soda lakes: Elmenteita and 
Nakuru to the north, ancl across the Tanza 
ninn border, Lakes Manyara and Natron 

[ncreased-aridity over the past few thotw- 
saunid Vears has shrunk the soda lakes, concen- 
rating ther minerals inte a corrosive alkaline 
brine inhospitable to mast aquatic life. Free 
from competition, bacteria and algae thrive 
Phevy in tum support millions of pink famin- 
gos Whose sreve-like bills strain the water fot 
food. Mlore than half the world's 
live in the Gregory Rift, and the tourists who 
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the flow turns the color of divty snow within 24 hours. Such eruptions siawly well up tm the 


crater on this peak, the only active carbomatite voici known 


fountain of lava bursts through the vent and 
crashes against its walls. As 1 approach, I 
realize that this tar pit is actually a hole ina 
congealed crust. Reneath my feet seethes a 
lava lake, 

“Don't worry,” says French volcanologist 
Maurice Krafft as he strides on. “Remember, 
this lava is cooler than most. If you punch 
through, you'll have time to scream before 
you die.” 

Reluctantly I follow him onto the thin crest 
that covers a new lava flow, Sensing my fear, 
he continues to tease me. “The whole thing 
could collapse at any time... then there 
could be an enormous eruption.” 

As he speales, his left leg vanishes through 
the crust. Amid a puff of smoke he yanks it 
free, cursing in French, His shoelaces are 
fone. His pantleg is charred, [ smile to myself 
as we retreat; the “mountain of god” is a dis- 
penser of justice. 

Oit Lengai's western flanks in Tanzania 
lies the Serengeti, the endless plain. The plain 
itself is largely a product of this carbonatite 
volcanism. Its layers of carbonatite ash per- 
haps exploded from now dormant Kerimassi. 
Rains turn this unusual ash into a hardpan 
impenetrable to tree roots, leaving the plains 
to Shallow-reoted prasses, The grasses nur- 
ture more than a million wildebeests and 
200,000 zebras, They in turn feed a healthy 
population of lions, estimated at 3,000. 

Just southeast of these grasslancls, where 
the rift meets the plain, are two celebrated 
geologic features, Olduvai Gorge is where 
Louis and Mary Leakey discovered so many 
important hominid fossils. The Olduvai spec- 
imens owe their spectacular preservation to 
the cement-like quality of the carbonatite ash. 


OUTHEAST of Olduya lies East Afn- 
ca’s largest caldera, Ngorongoro, 
Borm about three million years ago 
in a titanic explosion and subse- 
quent crater collapse, Ngorongoro 
toclay contains one of the planet's greatest 
Pame preserves, 

~ Many of East Africa’s game preserves are 
either in or along the rift, on land teo dry-or 
rugged for agriculture. Ngorongoro is special. 
Its steep crater walls make a natural border, 
separating game inside tts rim from the 
encroaching farms and ranches of the new 
Africa, It cannot keep out the influence of 
civilization, however. In recent years that 
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influence bas forcéd new inhabitants into the 
sheltering crater. 

‘Satari guide Jill Strand weaves a rattling 
Land-Rover toward a grove of thorn trees. 
in the grove | can-see a group of these 
invaders—a dozen elephants. 

“They are all males here tn the crater,” 
Strand says. “Females refuse to bring their 
calves in over the steep rim.” 

A-young bull strips a branch from a tree, 
oblivious to its thorns. “They'll eventually 
destroy that grove.” 

When they do, one of the few patches of 
woodland in Ngorongoro will be gone. 

“Then there will be no other place for 
them to go,” Strand savs. 

In earher times the elephants could have 
moved on to other groves or even other coun- 
tres. But today humans need ever more land 
for cultivation, Little habitat remains outside 
preserves. Farmers are hostile to elephants 
that damage their crops. 

Meanwhile, poachers armed with auto- 
mutic weapons wantonly disregard park 
boundaries in their quest for ivory. All along 
the rift the elephant is rapidly disappearing. 

Today wildlife draws tourists—and 
hence badly needed foreign currencies. So 
Africa must decide quickly how, and indeed 
whether, to preserve its remaining wildlife. 

The Gregory Eift disappears south of the 
Serengeti, and | head toward the western rift. 
Just as the Gregory is a land of fire, the west- 
em 15 aland of water, where I fcel most at 
home. Some of the world's deepest lakes fill 
its troughs, 

These waters, like the land itself, see accel 
erating change. 

I see it at Lake Victoria, where 1 stop en 
route to the western rift. Fishermen here are 
abandoning the natural-fiber line they onoe 
used for their nets. Instead they buy the 
stronger synthetics. They need the strength to 
catch hig Nile perch, which were introduced 
in the early 1960s, The voracious perch, 
which can weigh 180 kilograms (397 pounds), 
are a major cause of the near extermination of 
many species of Lake Victoria's cichlids. Sev- 
eral hundred unique species have evolved in 
the lake; they are found nowhere else. 

The shift to perch fishing causes little con- 
cer, despite the fact that the fishermen must 
buy expensive new nets and go farther off- 
shore to. catch the perch. Some of their cus- 
lomers prefer (Continued on page 36) 
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(Continued from page 20) the perch to the 
bony cichlids: Victoria even exports perch fil- 
lets as far as Europe. 

But biologists around the world have 
decried this aquatic invasion, Fisheries 
authorities are concerned about a potential 
side effect of the loss of diversity. 

“There's a lot more algae in the lake," 
observes James Ogari of the Kenya Marine 
and Fisheries Research Institute. “We 
suspect this is partly due to loss of herbive- 
rous cichlids. Dead algae accumulate on the 
bottom and use up oxygen as they decay. 
There is a high risk of fish kills when strong 
winds churn up the anomic bottom water,” 

But there is.a bright side. The perch are 
themselves being overfished. “The cichlics 
may make a comeback," says Ogari. If so, 
they should continue their peculiarly rapid 
rate of evolution: The cichlids in these lakes 
are known for explosive speciation. Many of 
the endemic species in Victoria apparently 
evolved in the 14,500 years since the lake 
nearly dried out. It was a surprise to: many bi- 
ologists that speciation could occur so quickly. 


 WOLUTIONARY THEORIES of another 
sortare being challenged along 
the shores of Lake Edward in 
Zaire, the first of the great west- 
ern rift lakes T visit. 

A bush plane takes me to Lake Edward's 
north shore and the banks of the Semliki 
River. Forty years avo archacologist Jean de 
Heinzelin discovered Paleolithic bone har- 
poons ina nearby bluff. Other sites contained 
much older stone tools, along with animal 
remains. Violence following Zaire’s indepen- 
dence drove out de Heingelin and other Bel- 
gians in 1960. New an international team of 
scientists has returned. They suspect that this 
western rift site may be important to the ear- 
liest stages of human evolution, But the rift 
itself thwarts efforts to prove their controver- 
sial new theory, Here it does not have the loy- 
ere of volcanic ash that give researchers on 
the savanne such accurate dating. 

‘We have many artifacts resembling the 
two-million-year-old tools from Olduvai,” 
save Rutgers University archacologist Jack 
Harris a5 we sip tea under a tent at Senge 
Five, where the oldest stone artifacts were 
found. “But we have no hominid benes yet. 
We have to estimate the ages of our strata by 
computring fossil pig teeth found here with 
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others from Kenya dated by the ash. Our pig 
(Heth date from 2.3 million years ago,” 

If that date is correct, the Semliki hominid 
artifacts would be among the olclest found. 

“The western rift has been practically 
ignored,” says Harris. “Partly because we 
found no ash layers and partly because Inakes 
cover most of the fossil beds. Our finds at 
Senga Five, however, suggest that woodlands 
here were as important te hominid evolution 
as the savannas in the eastern rift.” 

Between Lakes Rdward and Kivu rise the 
eight beclouded volcanoes of the Virunga 
range, Two are still active. Nyamulagira has 
erupted sporadically since the first Furopean 
caw it in 1894. In 1977 its neighbor, Nyira- 
goneo, blew. Its 460-meter-deep lava lake 
drained out of its base in less than an hour. 
Moving 60 kilometers an hour, blazing lava 
raced through forests, roads, ancl farms, 
killing about 50 people, 

Voleanologist Maurice Krafit witnessed the 
aftermath. “After the lava cooled, we found 
big bubbles in the flows,” he recalls. “Hach 
contained the perfect mold of an elephant, 
right down to the skin texture. Otber bubbles 
had molds of people in them.” 

The Virungas dramatically shape the rift 
landscape, damming rivers that once fed 
Lake Edward and the Nile, One result 
may have been Kivu, among Africa’s loveli- 
vst lakes, which today spills southward into 
Lake Tanganyika. 

Nearly 80 kilometers wide, placid Lake 
Kivu fills the rift between Zaire antl Rwanda. 
Its steep, plunging walls remind me of Tjords 
I've seen in Scandinavia. But it also reminds 
me of another African lake I studied —Nyos 
in Cameroon. In 1984 Lake Nyos threw a 
toxic cloud of carbon dioxide Inte a denseiy 
populated valley. Seventeen hundred people 
suffocated. 

Lake Kivu could be a bigger time bomb. A 
larger store of carbon dioxide lies beneath 
Kivu's beauty, Seeping through fissures in 
the lake floor, CO, accumulates under pres- 
sure in the deep waters. Unlike Lake Nyos; tn 
Kivu bacterial action has converted much af 
the CO, to methane, which can be burned as 
fuel. Already a Rwandan brewery fuels its 
boilers on lake methane. Butexperts who 
recall L986 at Lake Nyos urge caution in 
exploiting Kivu’s methane reservoir. 

German physicist Klaus Tietze warns that 
careless pumping or a natural event could 
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trigzer a runaway release of the flammable 
tas that could ignite 45 soon as it reached a 
Che resulting Greball would 

lensely populated lake basin 
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crashing surf tend to have heavy shells, while 
others have lone, delicate spines that ma 
help prevent sinking Into soft mud 
Tanganvika, perhaps the oldest of the rift 
lnkes, outstrips all others tor sheer biological 
diversity. Ewen so, tts riches are under 
explorecl, There mav be good reason 
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A SPHRIT OF MISCHIEF moves a Malawi dancer, whose mask mimics a white man. For centu- 

ries clans in Malawi impersonated animals and ancestral spirits in a ceremony called Gule 

Wamlulu, The dance survived attempts by missionaries and others to suppress it, but tradi- 
tional society, like the land itself, undergoes constant alteration along Africa's Great Rift. 


crocodile,” says Pierre Brichard, a veteran 
fish collector in the region, “There's only one 
every thousand meters or so. But you never 
know where they are.” 

The lake’s unique aquatic cobras and 
parasite-lacten snails further discourage 


casual diving. So do the hippos that frolic off- 


shore. These not-so-harmless creatures often 
praze the lawns of Bujumbura, capital of 
Burundi. When I worked there in 1981, 0 
gardener tried to shoo one away. His arm 
was torn off, 

Tanganyika's tess intimidating endemic 
biota includes freshwater crabs and more 
than 200 species of cichlids. Only Siberia’s 
Lake Bayka! is deeper and as rich in endemic 
life. But unlike Baykal, Tanganvika crowds 
its biological wealth into its upper lavers 
Below 200 meters, the 1,500-meter-deep lake 
is devoid of oxvgen. 

Today itis the cichlids for which Tangan- 
yika is best noted. Like Lake Malawi to the 
south, it supplies the attractive little fish to 
collectors around the world, who pay hun- 
dreds of dollars for some species. 

Pierre Brichard, who has been attacked by 
a lorge crocodile and bitten by an aquatic 
cobra, pioneered Tanganyika’s cichlid trade 
in 1971. 

“It's lucrative but not easy,” be says. “We 
last money for ten years until we solved our 
problems. You have to kmow each fish and its 
needs. Some have to be decompressed when 
you bring them up. Others need to be treated 


for parasites. Each has its special cliet. That's 


why they are so expensive.” 

Brichard 1s careful not to overharvest Tan- 
ganyika’s cichlid bounty. “We know we 
must leave enough to repopulate,” he says. 
“T ve invested too much in this business to 
do otherwise.” 

Sediments 5,000 meters thick suggest that 
Lake Tanganyika is as much as 20-million 
years old. Its great age helped its inhabitants 
evolve. zo distinctively and bears on a debate 
over whether the rift is actively spreading 

The rift may eventually become a new 
ocean,” claims geologist Anis Abdallah. 
“That's what happened when Maclagascar 


Africa’: Great Rift 


broke away from East Africa long ago.” 

Israeli geologist Zvi Ben-Avraham takes 
exception. 

“Rifting is not the same os spreading,” he 
ay% “The Atlantic Ocean probably began 

ing after five million vears of rifting. 
Bast Africa has been rifting. already for about 
20 million years. Perhaps the oceanic ridge 
svetems on both sides of Africa prevent tt 
from splitting apart.” 

In 1981 Lhelped make echo soundings that 
revealed thick sediment stacked under the 
lake floor. The ecologist in me thrilled to 
think of using that mud to reconstruct the 
environments of our ancestors, My geologist 
colleagues were more excited by the pockets 
of natural gas that peppered the organic mud. 
Seeps of oil form natural slicks in places. The 
four nations bordering the lake hope one day 
to tap these fossil fuels. 

But oil exploration on Tanganyika worries 
many who fear its impact on aquatic life. 
Other potential stresses include localized 
urban pollution and traces of agricultural 
pesticides. Such are the dilemmas of our 
overpopulated century. 





T HAS BEEN seven years since my first 
visit to Tanganyika. I return to a 
sandy beach LT knew well near the 
bustling docks of Bujumbura. Steep 
escarpments line the distant shores to 

my left and right. Gray waves roll in from the 
horizon. A watm breeze fans my face; I 
almost expect to taste salt on it. 

A {reighter lumbers out of port, heading 
south for Zambia; [ imagine it to be an Arab 
dhow, laden with exotic goods. | imagine that 
the naked men bathing in the muddy shal- 
lows before me are ivory hunters, though 
elephants are now long gone from here. But 
the open sewer pipe at my feet does not fil my 
reverie. Nor do the plastic bags and battles 
that litter the beach among the snail shells. 

My imagination leaps from the past to the 
future. What may some later explorer of time 
read in the rift’s sediments? Will it be a layer 
of snails, followed bv a layer of trash? With 
all my heart, I hope not. 's 
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The Living Jewels 
of Lake Malawi 


¥ PETER REINTHAL ‘hotographs by BILL CURTSINGER 








A brifiiont aquatic menagerie 
called cichlids populates Lake 
Walowi, where divers harvest 
the tial for hie ogeriuen nr. 
tet. Senthernnniést of the major 
Great Rift lakes, Molawi may 
hold some SO) to | (WN cichlid 
species, sich os Pseudotropheus 
heteropictus (left), and has 
more fish species than any other 
like in the world. Fascinating 
evo dnd Mrdiness rie 


cichlids populor worldwide. 








— aT 





Se 
a LA L = 
Mat AW! 
t MOF AMBIOLE | 
Jlongwe + LAKE MALAW 
| * GAAP AL Paik 
aa é i. = és i 
MEKEAMERIEH | fe ? 
a] LEED be 
| D wens 


God La Oe er Se 


= 


a 2s Se ee 


emectes feigms death ancl resem 
bles pale and rotting fish to lure 
fuveniles close enough to prey 
upon them, At least two other 
cichlid species mimic their prey 
in order to get chose enough to 
ecrape the scales from ther 
Hanks Little that can be eaten Ls 
left unexplotted 

Fach cichtic species has two 
eattsat jaws that are tailor-made 
for Its particular feeding habits 
One set isin the mouth, and the 
other, the pharyngeal bones, 1 
located in the back of the throat 
Teeth on the oral jaws specialize 





In prey capture and ectting food 
into the mouth, and the phann- 
real teeth are weed for chewing 
The food that aspects cats can 
be determined by studying the 
shape of tts teeth. The oral teeth 
of most predators are pointed 
Some a 





gar—leecders have brish- 
hike tecth for scraping plant life 
off rocks. Snail-feecders have 
ttron pharvneeal jaws and 


hells 


teeth for crushing 5 
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ALAWT recognizes the 
biological sieniticance 
of the lake. In 1980 the 


t f t t 
nation established the world's 





first freshwater, primarils 
underwater national park, im 
the Inke's southern region spe- 
cifically te protect the cichlids 
Chitside park boundaries a 
diver captures cichlids (above), 
taking care to nvord damaging 
the fish. While rare cichlid spe 
cies caught in the wild bring 


hundreds of dollars a pair, many 
othersare more modest! 
priced. Most cichlids sold on the 
American market are raised in 
U. S. fish farms. Wild fish are 
more popular in furope, where 
many buyers want assurance of 
the genetic purity of the species 
they purchase 

Among popular varieties 1 
the tangerine colored Labeotra 
lich 
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aprirent ability to change iis 
sex. The blue and vellow Prew- 
dofropienms aurora (EB) is an 
inveterate hamebody that will 
return te ite territory even afte 
being released as far as two kilo- 
meters (more than a mile) away 
A male of the genus Copfa- 
dichrowits ispeces as-vel unde- 
sometimes called 


the sulfur Blase, develops tts 


acre) (1), 


colorful paich during breeding 
season. Other species include a 
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Born addicted to cocatne but now fully with- 


drawn, a four-year-old screams, perhaps for 
citention, while his uncle sells heroin over the 


. I ' a } 
hiptd ‘pea Leer Afias | Deal 


. " A i 7 | i : | 4 ks | ar “ ted i 
phone. Since the boys parents both deal and use drugs, he itn a sister are being roised 


by their moternal praondmother, Two other siblings, including a girl born with only 


one hand—possibly duc to her mother's crack habit—tve with another grandmother 











A dented blue police car pulled up, and two 
young officers, bareheaded, with their hat 
comberl back, starecl coldly at the corner 
Business slowed, the dealers’ voices dropping 
az one of the cops spoke nto o walkie-talkie, 
then drove away. l went down another street 
and found an undercover officer frisking twa 
Young men against a brick wall. These sus- 
pects looked about 14. 

“Rs support their parents by selling drugs 
now, explained a uniformed cop who had 
come with others to assist the undercover offi- 
eer. You can buy crack, beroin, angel cust, 
and otter legal drugs im a hundred places in 
ast Alariem. When the city police depart 





ment = lictital harcolre. PERT SWetpl dealers 
out of the Lower East Side, West Harlem, 
Queens, and Washington Heights, the push- 
ers maved to the barrio, renting Apartments, 
working OUL OO PrOCErY stores, Moy Irie on 

“We need a warrant to-go in,” the cop said 
‘Ry then 1's too late. Our hands-are the.” 
A woman dispatcher's voice crackled on his 
fadio, calling out another address. The day 
would be long 

“Drugs have become a major part of the 
economy, said the voung officer, whose 
white bulletproof vest showed under his shirt. 

Neither the New York City Police Depart 
ment mor the federal Drug Enforcement 
Agency knows how much drug money changes 
hindsin the barrioeachday. ButCapt. Joseph 





Lisi of the police department's narcotics divi- 
ction was willing to ruess: “t's millions of dol- 


art A Vyea?r, AN amount that would CaSuy 





cover the rent on the Empire State Building 
Wot so long ago, it was cifferent 


fe 
ee | 


‘This Was a nice community,” recalls Pete 


Before innocent eves, drugs ond thousands of 
dollars change honids each doy in el barrigo— 
ast, or Spanish, Horlem. A fine forme at 
night outside a school on 1) 7th Street: look- 
Oute whistle and shout code words to screen 
passersby (far left). A recent 90-day police 
aperction saw the arrest of 2,000 for sale ar 
posecssion—miny from outside the citv—and 
the seizure of more than a hundred firearms. 
“I'm wrraid of crack fiends,” one dealer ocdmit- 
ted. “They're savages." 

Avoiding craci’s intense but brief high and 
its subsequent fitters, some addicts prefer 
shooting speedball, cocaine and heroin, a 
practice that like all frequent needlewuse col- 
lapses veins and causes swelling. 


= 4 
= jf “=. oo 
- _ 7 “hry " 
a E a = E 
= an i 
a = 8 + j 
ro] = “i ¥, 
r i = | 
a — rn r] 
= 7 . 
x = = - 
Ps on " 
' r , + 
= x o r 
? i i ne 
= a = 
ce s : 
Bu "2 . . 
= 
4 a 
= 
u ' 
a=. 
I 
1 
a fl 
a . I al 
= 5 
. a i 1 
i | 
. - 
Pd = 
= 
a 
4 
ef ip 
= 
i 
a | 
* f 
| ® 
r] 
i : = 
: 5” 
= - 
. 


Long the refuge of poor imumi- 
grins, the termements of Span 
ish Harlem murch south [ike 
barracks trward the skyscrap- 
ers of midtown. Many Harlem 
buildings howe been abandoned 
by londlords as unprofitable, 
dnd some Aave been torched, 
leaving streets pocked with 
vocaunt lots. Towering projects, 
erected by the city after the 
19406, break the low skyline on 
both sides of fmsy ‘Ttired Ave: 
nue. These superblocks provide 
needed housing for some of the 
area's 120,000 residents, 
Saddled with ownership of 
more than GO percent of the 
vacant land and buildings, the 


city provides granites [to groups 
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willing to renowote amd buoy, Ft ts 
not enough, according to home- 
steaders like Estela Vazquez 
Od fuer sinned, key icon 
(right), who hove spent five 
years of evenings ond weebencls 
submitting forms, framing win: 
dows, cand pucrding against 


vondals, 


Z it feels Se TITE etinies like Las i re 


building Cre Pyramids,” save 
Estela, Her group, one of only 
three active in el borrio, sees the 
character of the neighborhood 
itself at stake. With speculators 
buyin op buildings are one- 
hedroacwm corncdonrtnivinis se lone 
for $130,000, real estate values 
are bound to rise, forcing tong- 


time residents from their homes 
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*] can relax here,” says Margaret McQuillor 
(below, at right) of the gourden she and Eliza- 
beth Smoaks heip tend on Pleasant Avenue. 
Children and civic pride blossom.omid the 
Chere and apple trees, Ata l10th Street old- 
timers club, men unwind with dominoes 


ofter work. Talk tneluedes politics, sports, and 
plums for the block party. 





Would recognize, people whocaredaboutther orenvy; that will keep you from doing gem,” 
neighborhood. Seeing them mace me réalzve “Hewho has obstacles and overcomes them ts 
(hit there al e pockets Of CAM Just beneath the Loe BWIOne4T 

barrio's turbulent surface The man behind the mottoes, Alejandro 
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A parents’ protest, stuffed animals accupy in 
dibondoned building on 118th Street where 
crack dealers once gathered. Created by Juan 
Antonio “Tito” Rolon, who lives across the 
street with his wife ond bro sons, the artwork 
attracted attention ond helped persudde deal- 
ers fo muvee on ive Guatidiing is now being reri- 
voted for homeless people. 
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A woman's work is never done tn el 


barrio, where neorly holf of all howse- 
holds are headed by femates, one of the 
highest ratios in the C!, S. For mothers 

on Elith Street (above left), sharing the 
foasip ond salsa thot float on city breezes 
helps cose the burden of large formilies 
cred insufficient day care. Relatives 

ond neighbors offer support, as do the 
aren s Marry octets churches. 

While retail and-service jobs exist 
locally, unemployment rns foigh. Miweh 
ofthe garment industry (above) has 
moved overseds or across the East River, 
Os incnigrants from wor-forn Centre! 
America crowd inte other boroughs, 


farted and to hire workers. And 
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ice-cream man with the clrooping mustache 
tending his wooden cart, Mexican-American 
boys selling flowers on the comer, weekend 
baseball on a neat diamond near the river, a 
happy man crossing the street to shake a 
Inend Shand, kids practicing rap music on the 
corner, dressy little girls playing hopscotch in 
Lhe park 
‘There were people like Dr. Nabil Saad and 
Raymond Cornhill, who help rin North Grn 
eral Hospital, a small 200-bed facility on 
24th Street 
“We take everyone who walks in the doar,” 


sai Nabil Saad, Egyptian-born presicent of 


the medical staff and chief of pediatrics, “We 


accept the poorest of the poor,” 


“Even if they can’t pay,” said Raymond 
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A hechng presence, Alejandro 
lupo (left), a deacon at St, 
Cecilia Church, often closes 
fis borbersiiop to minister to 
shut-tine. Poid “praondimothers’ 
ploy with faddlers fabowe) so 
mothers con attend classes at 
a center run by the Little Sis- 
fers of the Assumption. “Pow 
erty ta the enemy,” says co- 
director Judy Gurson. “Drugs 
are the cheapest way to feel 
md. Cine rising cost: bobies 
born with AIDS, their mothers 
infected by needles. Dr. Rich- 
ard Stone, Metropolitan's 

chief of pediotrics, cradles An- 
rela, wing died at 18 months. 


Cornbill, chief operating officer, “we have a 
moral obligation 
It's clear that things here are tough. Life is 


The 


hospital's stall. does niche eh SOME of the 


n the edlge —big families, small incomes 
most (esneraic cases in the harrio—the home 
less people with venereal disease, the tubercu 
losis. patients, the ADDS victims East 
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[ came to know many of those residents- 
people wlio work Serie ant ir kids to 5 Howl, 
shop in the little stores that open for business 
every day 
bility—that ts their code 

“LL ve worked for everything [ve got, 
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when they came trom Puerto Rico,” she said 
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clothing, furniture; it mace the people shrivel 
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There is no respect any more because people 
haven't worked.” 
But che 


She shower mesome black cotton dresses with 


is proud of her ace omplishments. 


pulfed sleeves. "Tecan give you this dressin ten 
days. Hong Kong takes longer. That's how I 
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she starts her 
sinned 
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pointed to a man lugging dresses around— 
her husband, 

“Lotfered him what he was making af his 
other job,” she said. “He accepted.” She lit 
another cigarette. “I'm the boss here. He's the 





boss at home.” 

Third Avenue, like 116th Street, 6 a Gust 
ness district, where sidewalks are filled with 
racks of shirts and dresses, Store owners are 
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Volued only as 0 shortcut, a vacant lot collects 
debris, Around the corner, stores line Third 
Avenue as it saunters north-toward el borrie’s 
commercial heart at 1) 16th Street. Such lots 
are disappedring os new offices and stores 
open in the area, matching a slow but steady 
spread of public-housing units and renovated 
condos, Citing the area's quick access to other 
boroughs and financial incentives as a state 
éconamic-development zone, business leaders 
talk confidently of the frture. 


often Asian. Corer groceries are run by fam 
tics from the Dominican Republic. Yemenite 
Arabs operate the candy stores, bought from 
Jews. Koreans run vegetable stands and fish 
stares. (hinese are buying whole buildings. 
Mcarllsth street, saw 8 signin a window 
full of televisions, lamps, furniture: “Mueb- 
Kosches, Est, [888." Inside, Robert 
BOSCHNES finished talking in Spanish to avoung 





leria 


couple and walked me to the back of his-store 

Robert had grown up in the neighborhood 
but now commuted from New Jersey. “My 
grandiather, who came from Austria, started 
this business,” he sail, switching to English 

Hei hopeful. “There is a tremendows mar- 
ket up here. I get calls from real estate agents 
every day, he said, pointing across the street 
to Inner City Sports, Casa Elegante, McDon 
ald s, all newcomers: Several streets away a 
mosquefor New York's thnving Islamic com 
minty is rising 





SINCE 1988, when bast Maricm was decig- 
. hated aa state economic-development 
zone, lancl appraisals have climbed 
Businesses can qualify for-wtility subsi- 
dies, generous construction loans, and tax 
breaks, based on the size of their investment 





and the number of local people they employ 
Urban homesteacders, who renovate old tene- 
ments and buy them from the city at bargain 
rates, are beginning to change the face of the 
neinborhood as well 

Walking up Second Avenue, | came across 
& Young man with a carpenter's tool belt 
clung over his shoulder, Ais boss, David Cal- 
vert, of Youth Action Homes, explained what 
ihe carpenter was doing. 





“We Loe old buildings that have been fore- 
closed by the citv and rehabilitate them for 
homeless people,” David said. Kids from East 
Harlem, where the program originated more 
than adecade ago, do the work. 


ny 


Ramon Nufez, the carpenter I had seen in 
the street, put down his toals and looked me 
in the eve. “Tl feel more responsible now. I'd 
rather work, take my time, do it right.” 

Ramon, one of 36 youths under David Cal- 
vert’s instruction, works a week, goes to 
school a week. If Ramon stays off drugs and 
sticks with it for a-year, he will receive.a high 
school diploma, a driver's license, -and a per- 
manent job. Most trainees make good, with 40 
of 60 youths advancing to full-time jobs each 
year —at 20 percent over the minimum wage. 

Their work was good. In the newly reno- 
vated apartment the molding hugged the cor- 
ners, the bathroom door hung straight, the 
closet doors shut tightly, 

What about life an the streets? 

A tall, thin boy spoke up. “Lenvy the drug 
dealers sometimes, but it's not worth it,” he 
éaicd, referring to the gold chains and the 380 
running shoes that pitchers and runners and 
carriers can buy with the profits of their trade. 
His jeans.and work boots were covered with 
dust from work. He was an appealing young 
man, 17 years old, polite, soft-spoken. He had 
a nice smile. I'l call him Roberto. 

What about the future? 

“This is New York City,” said Roberto. 
“You never know what might happen.” 

A few weeks later | heard that Roberto had 
been shot in a street dispute over drugs. He 
would survive, but life would be different now 
that he was out of David Calvert's program, 





E0PLE ARE STRUGGLING against great 
odds," said Sister Judy Garson, lead- 

ing me into a brownstone town house 

_i with bars on the windows and a steel 
gate on the door. The Little Sisters of the 
Assumption and other volunteers work out of 
this house, helping barrio families with food, 
nursing care, childcare, advice, The Litthe Sis- 
ters have been here for 30 years. 

“Believing in yourself is so mmportant,” 
saicl Sister Judy, as another nun put aside gro- 
ceries for a young mother. “Often the only 
time a wornan is praised is when she produces 
a beautiful baby. It's two steps forward, one 
back. But people are making it.” 

Lue Maldonado, 32, is one of them. “My 
husband left me, but I've got my feet on the 
ground," said Luz, a gregarious woman who 
drops by the Little Sisters’ house regularly, 
She sat with her baby, Marisa, who seemed 
healthy and well cared for 


70 


“Coming here, being with the Little Sisters, 
Lknow I'm notalone,” Lazsaid, upbeat, smil- 
ing again. “I'm going to college at night.” She 
took off her coat, put it aside, and Jooked lov- 
inglyat her daughter. “I'm going to make it,” 
she said. 

Women like Luz keep the barrio glued 
together. The percentage of households in 
East Harlem headed by women—4§ per- 
cent —is among the highest in the U. S. While 
men play dominoes in the shade or drink from 
brown paper bags on the corner, women take 
care of the family. I saw them day after day, 
walking the kids toschool in clean clothes they 
can be proud of, waiting for them in the after- 
noons, making sure they got past the dealers. 
Women often make the difference between a 
child who survives and one who dies terly. 

I met youths who study hard and look to the 
future at the Manhattan Center for Science 
and Mathematics, a consolidated grade 
school, junior high, and high school on 16th 
Street. Once known as the Drug Store, for the 
illicit business openly conducted there, the 
school new attracts national attention for aca- 
demic excellence. The student body is 9S per- 
cent black and Hispanic. The school’s dropout 
rate is less than 2 percent, well below the city 
average of 40 percent, Some 90 percent of its 
students rank at or above their grade levels in 
reading tests, and nearly 100 percent of its 
gracuates go on to college. 

“When I came here four years ago, there 
was no running water in the bathrooms,” says 
Patrician Cook, the high school principal, She 
explained how investments by companies 
such a5 JBM and (General Electric have helped 
turn the school around, The corporations pro- 
vide much needed equipment, and their 
employees tutor students, serve as role mod- 
els, and give advice. 

Ms. Cook beans over the table. “When you 
see how these kis have been wronged in 
life..." Her voice. drops off. “1 want to give 
them the best education possible, We require 
four years of math and science. Next year we 
start Japanese.” Her eves fairly burn, this 
young blond educator, born in the Bronx and 
educated at Vassar. When the bells ring here, 
students hurry to class. “I want this to be one 
of the best prep schools in the world,” she says. 

Throughout Community School District 
No. 4, which hes entirely within the barrio, 
things are looking up. In 1974 the district 
ranked fast in (Continued on page 74) 
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Lo skip Sc Hcl, 
says Pedro, at home with 
hs mother, Anna (elt) 
“But 7 don't do that no 
more. Now mn euchth 
Brace, Perro attends Har- 
bor School for the Perform- 
ing Aarts, one of Fast 
Harlem's 70 achiuols of 
choiwe, Observers credit 
this idea with having 
helmed the district raves 
reading scores from lowest 
Inthe city in 1974 to just 
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Above average. Peciro pur- 


cies PVoNaSsiics ane) Circus 


prise well as subjects like 


mathematics. “lL lowe probe 
abies,” te saws 

With six people living in 
a two-beclroom flat, Pedro 
studies Where he con, uwstu- 


ally the living room (lower 





my Liens Sol re 
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bo play with visiting cous 





ms, even as hie 26-year-old 
brither, Place, naps.- Place 
wis later shot to death over 
an Wleged theft of stereo 
spenkers 

“T will definttely tet a 
high school diploma, ancl 
maybe college,” savs Pedro, 
who has been offeres| hulp 
by Barry Greene: Either 
achievement wird put him 
in the minty tn East 
Harlem, which suffers one 
of the nation's highest drop- 
out rates. Only one-thirel of 
the residents have finished 
high school 
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Pedro's in ¢agle.”’ 
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Warming up for a winter porcde, Orlando 
Oguends prepares to march on Three Kings 
Boy. Che celebration of the Feast of the Epiph- 
any cheers residents with comel-riding kings, 
folk music, and hundreds of costumed chil- 
dren. Renewed in spirit, a small town in o big 
city, el barrio carries tts burdens with an irre- 
pressible Lerrin beat. 


“T've been off crack fora week,” she said 

Warren made some calls, The rehabilitation 
centers were full, butshe could sleep here until 
they found a place. She smiled, 

When Raphael had a moment, the two of us 
stepped outside. “There are so many young 
people like that,” be said. “I talk to them 
about trod, tell them they can t doit by them- 
ciyes. | read them the Bible, It's the onl, 


answer ll know 


THOUGHT about thie people | hac met 
Roberto, shot; Therese, now in prison 
for 2¢lling heroin; José, negotiating the 
Lreacherous currents of the crack treacle: 
Mul there was also the tenacious Maria, still 
making dresses and money at her shop; Siste 





fudy, Walking up another flight of stairs to 
visit another young mother, Alejandro, phi- 
losophizing as he clipped another customer's 
hair; Raphael, trving to save the lost kids: Luy, 
watching over her daughter. And there was 
SEVEN Onn 


“TEE OM, SLOan STC “chon t d ral now 
Llogked up and saw him, a black man striding 
ahead of adozen youngsters. Sloan tapped the 
rrowund with a long white cane, feeling hie 
war. When the blind man4toppecdin the park, 
the children stopped with him 

‘Stretch «easy now, Sloan Sar Wake 


gure Vour ters are straight, He touched then 





backs and bees with bes hand 

phone at Hot Line Cares, the neighborhod's ‘OR, everybody run a lap,” sar Sloan, a 
only 24-hour crisis counseling center. Heisits pbysical education teacher who works with 
director and founde: learning disabled youths alt Public School 102 

He gently chided a caller: “We don't have One by one the students stragg¢led back after 
time to dance! You have to clean your insides running their laps on the concrete oval in Jef- 
of the hurt, your anger, and the habrt.” ferson Park 

The doorbell rang, and a waif-like young ‘Tiry to teach the kids that life i hard, life is 
woman walked in, trying to smile. Warren, a tough, nothing comeseasy,” Sloan told me. “] 
former street -kirl who works a6 a volunteer [ry to teach them chariucter. to be proud cif 
Glled outa form for bes what they are.” 

“Tdon't know where llive,” she said tenta He made them do sprints again and again. | 
tively, “J [ would like toseek some heitp. I found myse 


. 





f watching a sleneer bov, about 
don t have nobody to talk to.” 14, running ahead of the others. He had # nice 
“What about drugs?” Warren asked easy stride; he could be good i 
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JIKE THOUSANDS of other good Californians, Lee 
and Terry Peterson had gone to the third game 
of the World Series that evening, to see the 

= Giants try to bounce back against Oak- 





a | land at Candlestick Park. Far south of 
the park the Petersons’ new frame home, their pride and 
joy, clung to a shoulder of the Santa Cruz Mountains, 
near a dark peak named Loma Prieta. 

Figchteen kilometers beneath that home and peak 
another contest was playing, in an arena known as the 
San Andreas Fault. Here two enormous plates of earth's 
crust had been locked in a planetary pushing match 
since the great San Francisco earthquake of 1906. These 
players were tiring, reaching the breaking point. Their 
fame was in the last inning. 

The Petersons found their seats at Candlestick Park. 


Expectantly they watched the teams warm up. The 


clock hands reached 5:04. (Continued on page 84) 
— ——— 
——— 





After riding owt the collapse of her four-story apartment build- 
ing in San Francisco's Marina district, Helene Warwick, right, 
embraces her sister, Nancy Peterson, The major quake lost 
October 17 terrified bay area residents, Is worse to come? 
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“My wateh read 5:04"—right on time, according to the recorded moment of the earth's upheaval, (left, top to bottom). Minutes later it still seethed (below), as did a distant slide, at lower 
right. As the dust settled from San Francisco south to Santa Cru and beyond, o wide-angle 


picture of destruction emerged: 63 people dead, nearly 4,800 injured, more than 28,000 
homes and businesses damaged, and losses totaling some six billion dollars, 


Landscaper David Gasser hod pulled his pickup off Route 1 about 70 kilometers south of 
San Francisco when “the cliffs began exploding” across the road. The amateur photographer, 30 
kilometers from the quake's epicenter, captured the center and flanks of the resulting landslide 
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os Well as clong the Hay- 


wird Poult, nrtlined by yel- 


low SwiTioois juat east of 


Cakiond and running south 


cubs. 


through tts teeming 


Scmrmolorisis predict a 60 


aercent chance of a mien 


tude 7 quake occurring in thre 





rerion within 20) pears 


Continued from page 76 

hese Petereons mountain 
home asection of weak rock snapped. The two 
cides of the San Andreas shot past each other 
Simultaneously the west side of the fault rose 





heneat 


lifting the mountains themselves. 
The Mppink Wis unstonpabte For 
crust unzipped at more 


ie 
elht seconds eartn § 
than two kilometers usecond, 20 kilometers to 
the north and south. The bucking Santa Cruz 
Niountains flicked the Peterson house off its 
foundation, cracking it like an eggshell 

The faulting released a frenzy of seismic 
aeismometer needles scrib- 
ward and cared a letha 


waves 
Ding arene Lie 
message to Laliiornians, 

Wave ve south blucgeoned the 
city of Santa Cruz, only 14 kilometers from the 
They took out its commercial heart 


They set 





& Towing to 


epicenter 
ancl smut 

The waves smashed into Watsonville 
Aging or destroying most homes and burning 
Main Street into aghast town, They mutilated 
Hollister and churned the rich sediments of the 
Salinas Valley 


four lives 





dtl 


Waves rolling north muled the ground be- 
Nea CCDS Le Los Gatos, shattering Vic- 
tonan houses and half the business district 
They shook San Jose, but most buildings held 

The waves swept up the peninsula, rattling 
securely planted cities such as Palo Alto and 
Menlo Park. At 
found old, brittle structures and twisted and 
Cracked them 

Ahead lay Candlestick Park, 
62.000 fans and ripe for disaster 


ia oford Ln Wwersity t he, 


[aa ked with 


lhe Waves 





fthersons and other bewildered 
But Candlestick sits om bedrock, 
and it defeated the waves 

Now the waves were weakening. With little 


effect they jigeled southern San Francisco and 


sank the 


Soe CLaALiirs 


towns across the biv 
4 tiring vaneusrd of waves reached San 


Blacked out by the upheaval, stunned 
San Francisco is bt only by an inferno 
fed by broken gus lines in the Worina 
district, Other fires erupted, but lack of 
wind kept them from spreading, the bone 
of the 1906 quake. Residents helped fire 
companies wicld hoses, embodying a 
wlunteer spirit that staffed shelters in 
Hue boy oreo ond herd-hit communities 
to the south soon after the corth ceased 
to tremble, 


sold Market Street arcaand Marina 
hese 


Here the waves 


Francisco 
distnict and Chaklanc 5 busy watertront 
areas sit on man-made fll 
found soil in tune with their own vibrations 
anc strmmimerd it ike Aaruilar string 

More Waves arnved and pumped in more 
Phe earth crew alive and danced. 
bauiicl 


“Here 
lhe 4 lotto n= lowed Up ait inte 

Picking | 

owaved to thi 


= = _ —_ oe | ack Ee, ot z 
ings and highway structures 


rhvihm, Sc) antl structures 
strengthening beat lrke partners In a donce. 


Minna buildings buckled: many fell. 


umn joints supporting Onkland’s Interstate 





AAO) fpoled, ancl 44 slabs of concrete check, cach 
weihing 600 tons, collapsed on cars below 
Phe waves pushed the Oakland end of the Bay 
Hridzge 18 centimeters to the @nst. ‘and a 14- 


meter section crashed onto the level benent] 


ITHIN 14 SECONDS the vibra- 
Lica Tec Baul ti PRCT SOPs 
lav ceacl or dying. Some 3,800 
otters suthened injuries requir- 


ing mecical attention. The wave: damaged 
more than 274.000 houses and apartment fuiltd- 


Ings os well as neariv 4.000) businesses. At 





Miceeden thal 





ed demolition 
chollars, 


flamage approached that of the dreadful tem 


i} Zz 
ra ort — | a a . Pie 
least a thousand structures ta 


Measured. in aecivsted 


p ri Le ri i 


k 7 an 5 ; j 
Which unlesshed 6 


lor of | 906 t times a5 
Pract: dlarmage 
Hurncane Hugo 


during the houreit lashed the Southenst 


muuch The Lome 


enmerin 
inflicted o 
Stl, (ahiorcnin hac been Jini be 1 few more 
Seconds of shaking coun Wave Severed 4 Cri- 


cal ioint of San Francisco 5 battered Eambar- 


i¥ = ri rr 7 +i a5, iat 7 | — 
car etl | POE [Ak , Inking 1. CrReAIneg Gown 


imee would 
ik i 


lke 1-830. and thousancls more hi 


Lt baits 


| : e 
hive been Came oF destroved 





not failecl on the Hay Bridie, 
could have pulled downmmore of the vitalspan 
lf the World Series hac not riveted Calitor- 
nigns in their safe homes to wat h TV or clus 
tered them in the 
Candlestick Park, 
highway Victims? 
With the many wounds, moreover, came a 
New sense of conhcteni Cc aAMOne Californians id 
right 


SW WOL ES [Fusses 


protective nest et 


who knows the tally of 





ief that they are doing many things 
about quakes. A few of the pluses 

The relatively low level of damage. “Keep 
nm mind that the of bay area 
hulidings suffered no damere,” emphasized 
John Osteraas of Failure Analysts Associates, 
Inc., a Menlo Park engineering Orm 

The value of prepare lnexs. Within hours of 
the earthquake, shelters opened from the 
Marina district to Hollister, Though staffed 
partly by legions of spontaneous volunteers, 
these nerve carefully 
planned. Throughout the year the Red Cross, 
the state Office of Emergency Services, and 
other agencies conduct Te tearsals that bore 
fruit in the Uctober ly respanse 
> The growine reliability of qunke forecasts 
1 LOSS assessment of earthquake probahilities 
won the San Andreas Fault, published by the 
U.S. Geological Survey, bad assigned the 
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isl mmort 


Pe | 


Cones har | i od | 





eguthern Santa (Cruz segment the highest like- 
hood of slipping for northern California 





contilenct 

that our simple morctels are accurate enournh to 
pat Gur [ 

be useful.” said the Survey's Allan Lindh, a 


“Loma Prete strenethens our 


leading force in earthquake prediction 

The Like an opened 
spigot, the quake released an untapped flood 
of caring and kindness. Volunteers muterial- 
ed as if from the shaking earth, directing 


Hunan Fesponse 


trafic on darkened streets, comforting the ler- 


1 | 


ified witha word and a hur, extricating the 


injured ariel the dear. 


r Ma SE SAW IT EVERYWHERE, from the 
| r \ war zone at the wealthy Marina 
district to the shambles of blue- 
ee” collar Wateonville 


“Nearly 400 of us pre helping here,” said 
LW nine Newhouse, a Red Crost volumteer al 
the Marina Micedle School. The concrete 
structure swarmed with homeless and helpers. 

Lynne lives in Pacthc Herhts, on the pre- 
cipitows hills above the Marina. Surely those 
precariously perched houses had slid in the 
shaking. But no; the good rock of the hills had 
réeistec| the waves, and she had eacaped with 
only a brief loc of electric power 

In the school evmnasium cots covered a 
wooden floor marked out with two basketball 
courts. Homeless victims sat on their cos or in 
chairs ringing the courts 

One chair held Alice Legare, aslim retiree of 


Eerie signatures: A pier of 
the San Fronciseo-Oaklonad 
Bay Bridge creates circular 
ripples after being vibrated 
by selamic wines and the col- 
lapse of an upper section of 
the double-deck span. One 
driver died. [f the section 
had not snapped, more of the 
bridge might have whipped 
down, killing many others. 
Service was restored a 
macrith (oter’. 

At fis home outside Napa 
photographer Peter Menzel 
first wotched his porked car 
do a seismic dance, tren ddis- 
covered a dramatic wave 
puffern created by the earth- 
quake in his pool, inspected 
by purzled sons Jack, at 
left, and Evan. 


Ow hose three-story Marina anartment build 


Ing had rocked mirhtily that evening 


“Usually, when a quake hits, [ get up from 


the sofa ancl rin te Away, & sale spot,” 
she said, “This 
rose from the couch, the shaking pulled me 
down again, 
thing in my rodm came crashing ie n. | held 
my ¢ars and began yelling, “Oh no! Oh nol” | 
was sure the building would collapse.” 

With the electricity off, Mis« Legare turned! 
anc it told her about the 
shelter. “Some of the yuppie 


ant) went to 


time | couldn G every time | 


And ever, 


Che building leaped, 


on her battery raciio, 
Wi rechel te 


tenants piled in themcars 


Schon! 
motels in 
Marin (ounts = a Th ry lca be ct 


Whful voluntecr approached, passing 


out cothee antl satt drinks, Miss Lear 


declined aporeciatively, “This experienc 
shows vou what | 

Miss Lerare hersell 

ecks this day. fh 
Sailaie would be 
notice of unsafe. “D guessed | 
my family in New Eneland 


Would return ti 
city, its = ad 


Hut I love this 
chomate.” She receiv 
exults 


"7 a . i i | 
element this city hae 


Pied 
=f in| iti 


wile] suffer 
phe morning she feared her 





red-tagged—the dreaded 


red a green tae snd 
But there hod been amis 
branced the building, and 
to abandon her home of 40 
nd Loe 
her Gumily could 


Ee 
Lurmed 





i I ; ” a 
Ake: Soon ared tag 


elite had 15 minute 
years. A latent heart condition flared 


Red (ress 


eccort her io VWiassachusetts 


cared for her unt 


PROW LED the Marina, past water crews 


restoring the area 5 6f broken mains, 


[MEL SITeEAms oF BVaCUceES Lowing 
mee whocled ic mses full of | 
t but had partiall 
them | found 

Sand, Sins that Line 


allo wing the 





[ saw 


SUN 


lothes. 
houses that were in 
ee rll 


inte the soi] a 


yolcand-shaped piles of 
Satine H itl hquetied the sit, 
building Lo settle 

With Law Litchfield, superinten:- 
dentofthe city's hard-pressed tuildinginspec- 
tors, I checker! 
North Point Street inthe Marina. [ts first-floor 
hac cracked 
arainst a similar row house 

The agonized owner, 61-vear-olel Gloria 
(arn, awnited the outcome from the sidewalk 
Linti] Gectober 17 <he had lreed on the fi 
Her daughter 
upied the 


tiiten up chain 


gape LL 


wt & red-tarernd house on 


LATAGE level pnd i learned cen 


cmt 
Above the street-level 
and three children occ 
Soe the quake she hac 


Farrage 
bop level 
smiok 
Ing and was calming herself with Valium. 


Mere ‘é 


La 4 a 
lie | iff 


ary s former hushand, Bill, stood 
Since 
mien head 


"A family 


jie Cee 
bia Sr be 


inarm around her shoulders 


the quake the three generations of w 
ios at Bill's 
nulls together ata time like this. 
Now ther fate rested inthe hands oft 
Inspectors, Tepres¢ joa Litehlie lel 
He examined the garage evel. Several of 10s 


WOOdeT seas: te hand shattered, Most 


?arhy apartment 


Larry 


spindly 









Monterey 
Bay 





‘Momarka the epicenter of the Loma Prieta 
eet arcana Andreas that | 


Active seqrments of 2 fault where few — 
earthquakes havo occurred over a long ~~ " 
portod of timeane known aa seimic gaps. , 
Cross pection shows temblora in black 

that were recorded over the past 20 

years on 265 kilometers of tha San 

Andreas Fault. Shown in red, the Loma MCL-LARTOG RAC TEI 
Prieta quake and ity aftershocks filled a DCE ALER CARBO | 
long-utanding infumisé gap. Psu = eee f, tare 
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ARMENIA, abi 


CALIFORNIA, see 


MEXICO, ies 


Birth of an earthquake 


Same ie kilometers beneath the sur- small cracks and only moderate 





Fe anette ef 


face, the San Andreas Fault sud- wplift on the surface, 
meceuring 5.5 denly ruptured —the earthquake's The quake occurred on a strike- 
Bere hypecenter, White curves show slip fault, where two plates slip lat- 
energy radiating in all directions: erally past one another. The 1pee 


P (primary) waves caused by compres- temblor that killed tens of thau- 
sian of the rock and slower 5 (sec- sands in Armenia took place on a 
ondary) waves that result from thrust fault. And a 1285 quake ona 
shearing along the fault. When the  — subduetion-rone thrust fault killed 
fault broke, the Pacific plate slipped 10,000 people in Mexico City. 


two meters northwest past the Though geologic mechanisms dif- 
North American plate and aiso rode fered. all three caused the worst 
upward about one meter. This damage in structures on soft solla— 
motion was mostly absorbed well ‘man-made fill or ancient lake and 
below ground, causing relatively reine pectimonts. 
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were shot through with dry rot and termites — 
acommon ailment in the Marina. 

We climbed to the first living level, and Bill 
kicked open the door, stuck because of the 
house's tilt, Mrs. Cary's quake-tossed belong- 
ings lay everywhere. Mr. Litchfield strode 
from room to room, looking for cracks in the 
pinster that would show structural damage. 

We filed upstairs, to the level of the daugh- 
ter and grandchildren. [t too was ashambies. I 
paused by the girls’ Party Kitchen, strewed 
around with toy cups and saucers. Again Mr. 
Litchfield looked for cracks. 

We reassembled on the sidewalk, around 
Mrs. Cary. Eyes focused on the inspector. 

He gave the house a final look, then turned 
to Mrs. Cary. “I think it’s salvageable.” 

‘Engineers will put beams wnder the sec- 
end floor and jack up the upper levels," he 
explained. “With the weight off the garage 
they'll rework the supports and replace bad 
wood. Three weeks of work, maybe four.” 

Row houses sagging above buckled garage 
levels... buildings settling amid tiny sand 
volcanoes, The pattern of destruction repent- 
ed iteelf over and over in the Marina district. 

Whyr 

“Fach of these problerris,” said Tom 
Hanksofthe U. §. Geological Survey in Menio 
Park, “arose from the fact that man made the 
geology as wellas the structures — and did both 
poorly. The same.applies to Uakland. 

“The hardest bit area of the Marina district 
ditin’t exist until California put on the great 
Panaina-Pacific International Exposition in 





before, anc San Francisco wanted to advertise 
itself as a Pacific port—to show it had rebuilt 


after the 1906 earthquake and fire. 


“Engineers used 1906 rubble to fill in the 
shallow water of the Marina district forexposi- 


tion buildings. They pumped in mud and sand 


and didn't properly compact it. Sermically 
that's the Jeast stable soil you can think of.” 

When seismic waves reached the Marina 
fill, the shaking stirred the soil and ground- 
water into a thick soup that behaved like 
quicksand—a phenomenon known as lique- 
faction. Buildings gently settled. 

Structures too were built to fail. 

“Throughout the city,” said Bernard Ross 
of Failure Analysis, “houses and apartment 
buildings are built with garages taking up the 
first level. This means many open walls, often 
with slender supporting columns for the levels 
above. We call this a soft story. The highest 
toll occurred among corner structures, which 
had few adjacent buildings to lean against.” 


ROM THE MARINA I swung south, to 
Santa Cruz. The venerable seaside 
city had been cruelly mauled, In the 
heart of town, piles of rabble and 

teetering walls wrote an epitaph for the Pacific 

Garden Mall. Until the quake this lovingly 

restored area had pulsed as the heurt of city 

commerce and pride, 

Like the Marina, the mall sat on unstable 
ground, in this case river sediment. Here 
in Santa Crux the thenie of destruction took 
new turns. 










1915. The Panama Canal openecl the year “Many of the damaged buildings stood 
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Lite a dendly trapdoor, 
2 (Soteter section of 
the upper deck fell onto 
the lawar roadbed, killing 

one matorist, when the 
quake shearnd off 

24 steel bolts, 
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aguinst each other and were of different 
heights,” sal! Helmut Krawinkler of Stan- 
ford University. “This gave them different 
periods of vibration and caused them to butt 
against one another. Some pounded each other 
to ruins. Sometimes the shorter building, with 
the quicker movement, dislodged the taller 
building's side wall, and it fell on the short 
structure. Unreinforced masonry buildings 
are death traps and should be reinforced 
whenever possible,” 

With Santa Cruz residents Bob and Jean 
Holston I drove up into the mountains, toward 
the dark peak named Loma Prieta, On a 
mountain shoulder, Lee and ‘Terry Peterson's 
house still stood, but its spine was broken, 

[ walked around a small moving yan and 
stuck my head inside the house: 

Immediately I felt disoriented. The floors 
sloped off, each room at a different angle. 
Walls tited. Only a chandelier, hanging like o 
plumb bob, indicated a true direction. 

Walking unsteadily to the kitchen, I found 
Mrs. Peterson sorting things to be Saved, 
things to be cast out, Mr. Peterson and their 
friend John Everett were eyeing a huge refrig- 
erator, one of the last items vet to be romoved 

L uttered my sympathies: 


“Tt's just a house,” said Mrs. Peterson 


cheerily. “We still have our lives, our pic- 
tures—I still have my wedding dress.” She 
paused. “This place is still settling. Lf you hear 
acreaking, go foradomr.” 

I helped tilt the refrigerator onto a dolly. 
From kitchen to door, the floor slanted uphill. 
We put our 


(Continued on page 04) 
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On shoky ground, Robert Brown of the U.S. 
Geological Survey photographs a sand boil 
that burst up through amid flat south of 
San Franciseo. The phenomenon results 
from. a process colled liquefaction, treacher- 
ous fo byildings, In. an earthquake, loose 
ond saturated sandy layers becom Like 
quicksand, with virtually mo strength to 
supper atructures as the ground heaves. 
Through weak spots in the soll, sand boils 
erupted inte basentents, yards, onl streets 
atop man-made (Tl where San Francisco 
and Qaklond grew both before ond after the 
1906 earthquake (left). Built on fill, the 
Marina district was heavily damaged. 
There, some sand boils acted os time 
copsiles, (ronicdlly spewing fragments of 
buried redwood and other debris from the 
1906 quake usec as-filll. 


9] 





Dramatic images of an 
unforgettable event 
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fhe cold marble stutwanry 

procing the funeral 

pyre of @ city in 

flames, the horses 
fay in the wholesale district, 
hilled by falling bricks, This 
wis the seizure ogainst which 
all San Praoncisco colomities 
would be meusured, the triptyeh 
ofearth, wind, and fire that be- 
gon on April is, 1906. Vierting 
from the Stockton area, ua 22- 


your-old photographer named 
Edith [irvine (teft) captured 
60 powerful images on glass 


plotes, preserved in the Brigham 


Young University Library. 

At the time, she may well 
howe Alditen her plates fri 
authorities bent on minimizing 
diverse publicttivp—some plio- 
tographers’ work wis confis- 
coted. Hutin a sense, thre 
temible fiames she recorded 





ian comumed her corcer. 
Records involwing her father’s 
omnership of sever! major 
mines were destroyed when fire 
ravaged Cify Hall, With the: 
fomily fortune in legal Limba, 
the woling photographer oppar- 
ently could no longer afford to 
make pictures. So Reith Irvine 
went home to Mokelumne Hill 
ond eventually became u 
schoolteacher. 
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On tay, 1906, anotter young wontan who survived Ht 
cartrquake, Ara Atkins Campbell, powred owl her iupressions 
fo her porenty in Pleasant Hill, Louisiana, Her hitherto 
unpublished letter is here trantcribed tt part 


Arcise evrovm, ele os my nerves dre stilfon edge 
of dave earthguakes every little while. 
Dear Folks at Home: 

T have been warting until] DL felt equal to telling you something of 
the terrible disaster which has just befallen dear old “Frisco.” 

The moment I felt the house tremble [leaped out of bed and 
rushed out to the front door Twas sure the house would fall before 
Tgot out. [trockted, like a ship on “rough sea 

Streams of people... poured Inte the streets a mourning, 
prominin, sobbing, willing, weeping, ancl praying crowd 
. Nasa Me The deathly-sull an [was) very oppressive quiver after quiyer 

Hina 5 | 1 il followed wtil it seemed as if the very heart of this old earth was 
win aime | T hee bt one ni andl Was the obbing anc dying away slowly and gently | 
fl pews People were beginning to get out from-‘town and circulate all 


TE. “ ray hie E = 7 5 + = ] 7 : a oe | F F z a 1 
a a sha, oh kinds of frightening reports about the loss of life, that San Francisco 
. |: wie tinking, that the water was two blocks up Market St and 


doxens of other ibs, so people were almost crazy with feas 

Then the awful fires broke out & no water to speak of We 
heard that the big fire in-the mission was caused by aman and 
woman Who, after being mace to put out the first fire they mace 
built another as soon o¢ the policemen left, He came back called 
them out and shot them dead 

The car tracks were tore wo and the iren railsevern broken 
there was no way to fight the fire except to dynamite the buildings. 

mansions of the millionaires were blown to atoms. 

Nhrht came on, but there was io night for us. The reflection of the 
fire extended over the city changing night into day 

The city was patrolled to prevent thefts and keep people from wsing 
hehts in the houses, as some were crazy enough to do it on the sly 
One woman wat shet after being twice ordered to put out a light and 
Amin Was hun & a sien pluced on his-body, saying “This man was 
hung for stealing.” 

That second day wall never be forgotten. We heard that all the 
WeSLEr const Was visited by a worse quake than Frisco, Then we 
heard there was a Globe Earthquake, that Chicago was under twenty 
feet of water, also that New York had sunk, that Seattle was burning 
and Los Angeles was wiped out 





The entire dav people were moving out our way , Some were 
rageing trunks aome used baby buggies, chairs with rollers, little 





play wees tables with runners put on. 

All night the fire raged and all night the earth shook from the great 
explosions of dynamite, block after block went down 

[tis horrible 

[twill bea long time before Frisco will be ber ole self if ewer 

[tts a remarkably queer fact, daily discussed, thal no government 
buildings here were totally destroyed or seriously injured by the fire. 

[tis asad sight to see the dear old City Hall, which required seven 
years building, a total wreck. 

[ format to say thal sixteen little babies were born in the Park the 
day after the quake, and one woman had triplets. 

This calamity hos brought every body toa level—we are all equal 
sufferers and sharers of trowble—there ts no distinction 
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shoulders to the dolly, P-u-s-h! It rode over-a 
post that had thrust up through the flooring. 
We stopped for breath with the refrigerator 
blocking the doorway, the only usable exil 
Lon’! 

Another caller: Mark Sawyer, the insurance 
aciuster, A quick glance «round, 
starter! writing a check. “This will give them-a 
sense of assurance:” He looked around lo see 


“This 


ollapse now, hoikse 


are) | pe 


that the Petersons were out of carshot 


= 
u 


house is the worst I've seen, by fa 

Outude, Mr. Peterson gestured 
ridge —that'’s where ['m thinking of 
We hail and he 


This tire we'll bolt down.” 


‘Up there 
om the 
rebuilding 
found good rock 
Insurance 
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rood rock... bolting down 
the house: These are buzzy orcs In post quake 


Califor 





NCE NOTORIOUSLY UNINTERESTED 
in earthquake insurance, Califor- 
nians have changed their ways 
“Policy purchases have sk yrock- 
eted in the past 15 vears 


the University of Colorado in Boulder 





aaitl Risa Palm ol 


In a 


study of four California counties completed a 


she found 


homeawhers were insure 


year aro, that about 40 percent oi 


Since 1085 , state law has required insurance 
companies to offer quake coverage with home 
owner policies—by certified mail to assure 
receipt. Dr. Palm credits this with part of the 
increased sales, 

Who buvs quake insurance? Not necessarils 
those who live near known faults or on unsale 
The Palm, 
thease with the greatest earthquake aware- 


snils buyers,” said Dr ‘are 


ness— people who percerve the risk.” 

Californians tn 
investing in another form of howse insurance 
“A. home 
home to tts Toundations and 
strengthen the crawl space with plywood for 
about S500," said Peter Yanev of KOE, Inc 
the nation's largest earthquake engineering 
‘A contractor will do it for $2,500," 


reinforcement, the 


ficreasing numbers are 


simple structural réeuntorcement 
owner can bolt the 


Hirt 

Like insurance and 
value of living on bedrock came home on Octo- 
can be,” 
remarked Robert Brown ot the DoGos, “is on 
level ground that bedrock 


(California doesn't have enourh of ether,” 


ber 7. “The safest place you 


Unfortunately 


Can Californians learn what ics beneath 
their dwellings? 
“The word hac been out for 


a lone time, 
Hoarcherdt 


said, the Survey's: Koger In 1975 


Pouring inva limousine, a Japanese TV crew films a geologist studying @ ¢rack 
neor the epicenter in the Santa Cruz Mountains. Landstides closed nearby 

Route |? forweeks. Although fissures abounded, none represented actual surface 
foulting, the uswal signature of so large an earthquake. 








Pulling debris engulfed a car as the quake shattered more than a@ third of the 
Pacific (rarden Mall in the heart of Santa Cruz. Across the county five people 


died, 671 were injured, 6,477 fled their homes, 744 houses were destroyed and 


deo more suffered serious damage. The toll wes placed at half a billion dollars. 


he, Kenneth Laime, and Jomes Gibbs pub 


lished a 5emic-intensity map forthe bay area, 
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waves from underground 
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one second —the same as a ten-story building 


These could shake violently tna large quakes 


HE SOL Lessons of Loma Prieta 
echo the quike experiences of Arme 

Miexica (itv in 1985 

Arime- 
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Viore than 2 


nin: unofficial estimates cloubl 


BOK). died in 
ttt 


Mexico. City’s temblor claimed 10,000 vie- 


bm. in Goth bociles the devastated hwildines 


sat atop deep lake and riverine sediment that 

amplified the waves.as much as ten times. 
[descended the mountains on Highway 13 

slides, triggered by the 


Enormous quake 
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Here damage rivaled the Marina's, but the 
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Ville’s distressed were poor: Hispanic migrant 


misery was. incalculable. 
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Ms Woolcock presided calmly over a scene 
mcent of D cley A succession 


unloaded food, clothing, and bedding donated 
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ol truck 
front around the state and nation, Human 


chains passed the gocls to impromp 
ked up the goods. Across 
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LL TMOre supp lie 7 

Behind the shetter, a tent village held fam 
lies wise houses were no longer habitable-or 
Who avaided a rool overhead for fear of atte 


shocks. Some had acquired this tear four vears 





No exit: terror on the freeway 


Flattened to tts axles, whot 
ence wos an dautomobile ties 
entombed under the Nimiz 
Freeway, a 2.7-kilometer sep- 
ment of 1-880 that collapsed in 
Ocktiand. Appancnttiy the col- 
urine thot supported the 


double-decked strivcttire's upper 
lewel were not comnected firmly 
enourh to those of the lower 
rocdidway, ond 26.000 tons of the 
upperdeck pancaoked stroight 
down (right), killing 42 people, 
Amid the disaster, a twist of 





fate united three fire fighters. 
One who survived the ordeal, 
Treasure Island fireman [tm 
Petersen (left, at center) revisits 
the scene with two Oakland 


firemen—his father, David, at 


left, and rescuer Andy Papp. 
Tim lay pinned in his enumpled 
pickup for more than five hours 
with six broken bones ind a col- 
lopeed lung witile Andy and a 
collenrue worked te free him. 
“The steering wheel was 
fonmuned into my crotch," Tim 
recalls, “Itwas like someone 
had kicked me there ane left 
their foot in.” Pinolhy, using 
special tools, the rescuers 
extricated Tim. Andy had pre- 
viously worked with Tim's 
father, a fact Andy learned 

os he struggicd to save his 
friend's son. “I look at things 
differently now,” says PU. 

“Tr oon all end eo fost.” 





earierin Wexico City, where a powerful after 
shock demoralized stricken inhabitants 

Mian Street, Watsonville’s commercial 
core, Was errily deserted. Stores showed 
cracked facades, (nllen gables, smashed show- 
case windows. At the north end St. Patrick's 
(Church stood wounded, hemmed with fallen 
brick. “That's bacl for this community, 
eo Strongly Catholic,” said Yolanda Cirtega, 
whose bungalow had buckled burt stoned 





DROVE up the east side of the bay 
to Oakland. The gray hulk of collapsed 
[-880 slumped in its rubble, a somber 
headstone for a pert of civilization 
that faked 





That concrete pancake had trapped 58 vehi 
Cies, SOT il titened te bess thi wm Mm Toc high 
The wrisly insk Ol extricating the dend fell to 
AY nose Alison Mueller, director of emer 
Fency training at Clakiind Naval Hospital 

‘l wanted to reach them CQUuickty, Wwe 
could notiy relatives, recalled Commander 
Mueller. Working five dave with litthe resi —6mahe 
wold learn much about how the trapped 
motorists had died 

‘T positioned myself on top, with the Cal 
trans digging équipment.” shé recallect ° Be 
iow in the pancake, men crawled in on thei 


SlOmACcHS and gave the exact locations of cars: 


“The excavators dug down to @ car roof, 
and firemen peeled tt back. T extricatec) the 


victims anc their tm bate COSSeSsSi0ns. Sime 
bodies were so crusher | had to dismember 
them. [tried to doit with dignity, for the sake 
of their tos zi ones— | cucss that’s the nurse im 
me. We we lithe lengih of the collapse and 
pulled out . bodles 
"By theend | saw a pattern in the motorists 
behavior, Same swerved over to the support 
columns, believing these would save them, 
SCT specded “ip, hoping to ouitchistance clisas- 
ter. Some left their. cars and tried to escape on 
Poot, AL cies quickts 
Built to the earthquake-engineering criteria 





the Loa. later strenethener| In pari hil 
never completely, [-880 today. stirs a tempes 
of faultfinding anc priority-sorting. There is 
little dispute, however, about the trem her ol 
the soil it stool on 

The tntensity map prepared by Borcherdt, 
Lapwae, and Gibbs identifies the erouwned : 
fillover bay mud and predicts “violent” hak. 
ing. A field test conducted by selemologists 
at Columbia Universite’: Lamont-Doherty 


Structural staying power 


ames and businesses 
bullt on filled land in 
the San Francisco area 


can be mace more resistant to 
earthquakes by using proven 
engineering techniques —some 
required by building codes. The 
major objective: to prevent 
building collapse and loss of life. 
Walls, floors, roof, and founda- 
ton should the together to cre- 
ate a structure that can 
withstand horizontal and vertical 
foroes resulting from violent 
ground shaking and liquefaction- 
caused settling. 

This composite bullding, a 
multifamily dwelling af wood 
frame construction faced with 
brick and stucco, luatrates 
some of these techniques. A new 
eteel-relnforced concrete slab 
(A) under the entire buliding 
would provide an ideal founda- 
thon for liquefaction-prone loca- 
tions. in a lass expensive retrofit 
for an undamaged bullding, a 
new foundation might be poured 
only under the front wall (B), in 
which four garage door openings 
create a gaping lack of support. 
Seen in the cutaway section, a 
steal frame (C) has bean added to 
one garage. Anchor bolts secure 
it to the new foundation (D), The 
garage ceiling ts reinforced with 
plywood (E) protected by wall- 
board to guard against fire. 
Near the original foundation (F) 
a semifiexible natural gas line (G) 
can give during a quake without 
breaking. Metal straps hold 
another part of the gas fine to a 
ceiling beam (H). Full plywood 
sheets-reinforce old walls (I), and 







h furniture like bookcases 
are botted te ether walls (3) Liquefaction 
Water-heater vent for gas 4A SAE eee bine 
. 5 fide aaturated cobirta a 
fumes ts secured to Hides (K).. H eaabas ; iS 
Insets detail other important Baroin or eae ons ig a dans 
retrofitting techniques, incapable of supporting foundations. 
Uneven settling can led sec riche 
Mee ay ACAeAe Loe, Perera tollapse (right). 
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Steel connectors bolt beams | Steel brackets anchor 
and jointa, joining horizontal } brick chimney to roof, 
and vertleal elernerts in order to Many Eounhedli mi a arti have lighter, 
assure stability. sate Pretal + 


3 | Around the perimeter Straps bolted te wall studs 


| anchor bolta fasten walls hold a water heater in 
to.2 new foundation, providing place during 4 quake, preventing 
structural continuity, | gas line rupture and fire. 
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Buildings vibrute at different frequen: press, 24 hac Fecistered magnitude 4 stron 
cies, simudted with a computer: rer, (On February 25 an unrelated quake n 
controlled shake table and steel models tring 3.5 rattled southern (California 
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Here the frequency motches that of the “LE you're there to see then 
tallest model, To “see” them, se1smolorists set out arn 


of selsmometers. Some 700 eavesdrop on Cali- 
fornia's web of faults, checked by the Survey, 
University of California, Caltech, anc others. 

The seismic signals may be telling geologists 
exactly where major quakes will occur. Hear 
David Oppenheimer of the Survey: 

*Microquakes occur along a fault as aresult 
of stress buildup. Over time we see that their 
activity leaves one arta quiet. Foreshocks 
behave the same way—thelr hypocenters 
appear anvwhere but in that quiet area. That 
quiet area is where the sides are locked; that is 
where the earthquake will occur.” 

He sees this pattern emerging on the Rod- 
pers Creek Fault, a little-known but potential- 
ly dangerous extension of the Hayward Fault 
north of Oakland. The likely magnitude is 7. 

When? 

“The time aspect is the wild card,” said 
Mr. Oppenheimer, “We're working now on a 


carbon-14 date for the last quake on Rodgers. 


Creek. That could give a rough idea.” 

The timing of quakes is indeed the big 
unknown. Nevertheless, scientists have calcu- 
lated enrthquake probabilities for the various 
segments of the San Andreas. 

Each fault segment has its own quake chro- 
nology. This includes the size of the last quake 
and when it occurred—information often 
revealed by fault-line excavations pioneered 
by Kerry Sieh of Caltech, These geologic his- 
tories, melded with instrument data, enabled 
scientists to calculate the probabilities. 

The time brackets for these forecasts are 
wide. For the section ruptured by the Loma 
Prieta earthquake, the probability was 30 per- 
cent in the-next 30 vears, 

Imprecise, certainly, But even such gross 
forecasts can be helpful to long-term planners 
such as tarthquake engineers. 

Are precise predictions on the way? 

Fifteen years ago many earth scientists 
thoughise. But the quarry has proved elusive. 

A major obstacle is to discover where a 
quake might occur, 50 instruments can be set 
out to record the quakes precursors. 

The discovery of a dependable quake fell te 
the Survey's Allan Lindh and William Bakun, 
and Thomas McEvilly of UC. Berkeley. Its 
lair is Parkfield, a ranching community on the 
San Andreas midway between San Francisco 
and Los Angcles. Every 22 years or so the peo- 
ple of Parkfield are hammered by a quake of 
magnitude 6. And another is due any moment. 

With Thomas Burdette ofthe Survey, I took 


Farthquake — Prelude to the Bre Une? 


alook at the world's most densely instrument- 
ed quake trap. “Whatever has been reported 
a3 a possible precursor to a quake, we have an 
instrument set te record it here,” he said. 

We passed by selsmometers, accelerom- 
eters, and creepmeters; straimmeters, tiltme- 
ters, and magnetometers; leveling lines and 
geochemical sensors. 

We drove up Carr Hill, toward the laser 
shed. On the right the San Anedreas carved a 
narrow trough; I leaped across it, from the 
Pacific plate to the North American. 

At the top the laser can train on other hills 
bounding the 600-square-kilometer experi- 
ment. Three times a week Duane Hamann, 
the teacher al Parkfield’s one-room school, 
ascends to measure surface movements less 
than halt the thickness of a clime. 

We drove past Middle Mountain, epicentral 
area of the Parkfield quakes. The earth 
beneath us trembled—the quake! But it was 
only the shaker truck, a U.C. Berkeley 
machine that pounds the earth so scientists can 
look for changesin wave travel time — possible 
precursor of a quake. 

A University of Alaska experiment moni- 
tors the level of “white noise,” earth's normal 
background electromagnetic activity. Japa- 
nese and Soviet scientists have reported strong 
fluctuations preceding quakes. Such changes 
could be related to reports of unusual animal 
behavinr—a phenomenon that has often been 
reported but not scientifically verified. 


ID Loma PRIETA give precursors? 
There are several candidates, 
with varying credentials. 

Eleven days before the quake, a 
radio receiver in the Santa Croz Mountains 
detected the onset of low-frequency signals 
abyut 30 times stronger than normal. Three 
hours before the quake the Signals shot off the 
instrument's scale. 

“They certainly seem associated with the 
quake,” said investigator Antony Fraser- 
amith af Stanford. “The cause could relate to 
currents generated as a result of stress in the 
rock. The USGS has persuaded me to set upa 
similar test in Parkfield.” 

Interest also focuses on two magnitude. § 
quakes that occurred near the northern end of 
the Loma Prieta rupture in August 1989 and 
June 1988. Both episodes triggered advisories 
warning of increased hazard of earthquakes. 
The understanding of those foreshocks could 
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Indias Maha Kumbh Mela Draws Millions 





Fext and 
photographs by 


TONY HEIDERER 


Iran oct of devotion 
a Hindu sadhu, or boty 
moon, denotes oboe 
on the end of a spear 
at Jndia’s largest reo- 
gious festival, the 
Maha Aumbh Mela. 
Phe sper will then be 
ceremonially dipped 
inthe holy river, the 
Gonga (Ganges), 

Int fois left hoon the 
sccho bears oe sifver, 
mony-foced image of 
his sect's particular 
deity. Hinduism does 
not demand adherence 
fo one set of dogs, 
nor dots if prescribe 
the form of devotion 
to its myriad gods. 

Comuman te all [fin- 
dusis rewerence for 
the Gangd, especialy 
near Allahabad, in 
north-central India, 
artd especially during 
the Maha Kurnbh Melia, 
Phen millions gather for 
ntual bathing in what 
mov be the largest 
periodic assemblage 
of fugman beings on 
the ploarmet. 








Hindu gods and demons vied for 


the pot, or kumbha, that held amrit. 


the nectar of immortality. 





ABOUT EVER’ YEARS — Loe MOS PTOPIIDOUS OME IS ( alculmte 
a wstrologers—millions of Hindus of all castes, classes, doctrines, 
Wy Ay) 4g §=«—_and sects come together near the city of Allahabad for the greates 
7 eel A Of india & iass immersion i toils, the Minha KRoumbh Mela, Geath- 
A a tring at the confluence of the Ganga (Ganges) and the Yamuna Riv- 
| ! ers—where also flows the mythical river of enlightenment called 
swati— worshipers wach away their sins and pray to escapi 

ep the cycle of encless reincarnation 

V7 Before the masses arrived for the 1989 festival, much of the rivet 


bed, uncovered in winter, lay damp and shifting unitler clouds ot 
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night, tea stalls hatched mto stores and markets 
Merchants lawl out plastic jugs, blankets, medicinal cures, metal 
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Four drops of amrit fell to earth, 
making four sacred places. Holiest is 
the site of the Maha Kumbh Mela. 
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pots, religious pamphlets; and gourds and stacked great bundles of 
glittering bangles 

The sadhus' ascetic traditions go back more than 2,000 years 
Like Christian monks they take vows of poverty and chastity, but 
they typically live as solitary itinerant: relymg on daily charity 
With the armor of nakedness, wogas are the most militant of the 
sadhus—aricd in times past defended Hinduism against the fervor 
ofa younger relizion, [stam. 

By February 4 every road had vanished under an unbroken 
stream of people bearing food and bedding. By evening, river- 
banks were blanketed with pilgrims htt 
cung fires whose smoke did not rise but thickened around them 

Before dawn on February 6, that year's Kumbhayog, or most 


dled around charcoal or 








auapicwus time for bathing, nagas rose and dressed themselves in 
ash. People began moving throughs thick foe toward the rivers 
The nagas soon left their compound to lead the way for other 
sanhus, and a great rush of holy men, horses, cameis, and endless 
pilgrims made for the Sangam, the sacred confluence. From every 
bank and sandbar, on foot or from boats, millions entered the 
Waters to dissolve the sins of all their past lives, Then (almost. as 
quickly, it seemed) the human stream reversed and began to pour 
outward mto all Incin. 
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Rrandishing staffs and clad in ashes from dung fires, rope-hoired nogas escort 
a sacred image borne on a palongicin in procession ta the Cronin. Diering Riuambhinweg, 


Nationa Georrnphic, May 100 








Symboliquily cleansed try flormes 
from clay oil tonips, vont 
sadhus prepare for tritiation 

i ci hivher level within their 
order (rigict). 

Carned aiong in a gilded hit- 
ter Gy fils ditecipthes, 2 rr erent, 
er guru of figh rank, is returned 
from the river (abowe), 

Focing east at dmwn, even on 
oritinary pilgrim sccm frons- 
formed by immersion, fis eves 
looking beyond the substunce 
af the world! and the weight of 
his mortality, 
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ou pon'T TAKE the Grand Trunk 
Road. The Grand Trunk Road takes 
you. “Such a river of life as nowhere 
else exists in the world,” wrote 
Rudyard Kipling nearly a century 
ago of this north India highway—"“the back- 
bone of all Hind” —on which he saw “all 
castesand kindsofmen... all the world going 
and coming.” 

Modernized by the British in the micd-1800s 
to link their domain from Calcutta to Pesha- 
war (map, pages 122-3), the Grand Trimk 
Road follows a historic route marched by con- 
querors from the ancient Arvans to the Moguls 
and trod by sages of five faiths— Hinduism, 
Buddhism, Jainism, Islam, and Sikhism, 

Envisioning it as the symbolic route of the 
Wheel of Life, Kipling made it a locus of his 
classic novel Aim, along which the mercurial 
ragamuffin Kimball O'Hara and his doting 
Tibetan lama search for their destinies, Rus- 
sian spies, and life’s higher meaninss. 

But the bard of British imperialism would 
hardly recognize his beloved road, for in 
his day “only country-carts and such like” 
used it, “bearing without crowding India's 
traffic for fifteen hundred miles. ...” Totlay 
itbears some ofthe nastiest vehicular traffic on 
the planet. 

Any U.S, interstate can handle more vehi- 
cles at higher speeds. But set those trucks, 
cars, and buses down on a tarred strip maybe 
16 feet wide, with dirt ruts on either side 

hurl them at one another at 45 to 70 miles 
an hour in an eternal life-and-death game of 
chicken _.. put between them bullock carts, 
bicycles, rickshas, jitterbugging motorbikes, 
and sluggish black minibuses called Tempos 
that resemble clongated versions of Darth 
Vader's belmet on three wheels... toss in 
ruminating cows, pariah dogs, surly camels, 
an elephant or peacock... add. desperate- 
eyed pedestrians suicidally crossing between 
onrushing drivers who would never dream of 
stopping... then color the whole with blue- 
black smoke from snorting exhaust pipes trail- 
ing ashroud of fumesthat burns the eyes, sears 
the lungs, and seems to drain the life-giving 
oxygen out of the air....Such are the joys 
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of travel on today’s Grand Trunk Koad. 

Phinging into that maelstrom recently, I 
was swept from the urban apocalypse of Cal- 
cutta, through the heart of the Gangetic 
Plain—home to more than 260 million 
people— to the sacred battlefield of Rurukshe- 
tra, where the divine charioteer Lord Krishna 
bestowed on the warrior Arjuna the glorious 


Spiritual instructions known as the Bhagavad 


Gita, or “Song of the Blessed One," crown 
jewel of Hindu scriptures. 


BEGAN, appropriately, in the snares of illu- 

sian—standing before the labyrinthine 

Great Banyan Tree in the Botanical Gar- 

dens outside Calcutta. It rises 90 feet, 
spreads more than a thousand feet around, 
boasts 1,825 acrial roots. The Akagaved Gita 
compares a similar tree, “with its roots above 
and branches below,” to the mesmerizing 
entanglements of this world. Only by felling it 
with “the strong ax of detachment,” Krishna 
counsels Arjuna, can one be freed from illusion 
and the cycle of birth, death, and rebirth. 

And yet it seemed a pleasant enough illy- 
sion this balmy December afternoon, mid- 
way between the monsoon raing and hot 
weather, as a breeze set the leaves to clatter- 
ing and stirred the bright pink lotus blossoms 
Ina nearby pond. A-girlin white poised tike an 
inverted bird on a tree stump." That's the 
plow posture,” said my companion Chandra- 
pal Kaman, who practices yoga himself 
“Good for spine and intestines,” 

Now a muezzin's soul-stirring tenor called 
the faithful to prayer at a mosque on the 
grounds, where I watched Muslim women 
reading the Koran before votive candles 
outside a latticed screen. Within, men on 
their knees faced Mecca and prayed to Allah, 
the One Gar, 

In a tiny Hindu temple just behind the 
mosque, an image of the monkey god Hanu- 
man glowed bright orange. An attendant took 
a dab of pigment from the image and put a 
tilak—or “third eve" — between my brows. 

On our way back a Muslim girl shouted at 
us. | turned to Chandrapal, He shrogeged: 
“She says you will go to hell because you 
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Passed the mosque without praying and then 
worshiped the Hindu monkey god!" 

Shamed, [rubbed off my third eve, my sense 
of oneness with all things shaken. Suddenly | 
was in a lousy mood—the perfect. frame of 
mind fora trip up the Grand Trunk Road. 

The taxi driver, who appropriately dangled 
fram his mirror a portrait of Kali, goddess of 
destruction, erupted into traffic— knowing 
that, tn the divine scheme, automobiles veld 
ony to trucks, buses, and sacred cows. 

shops selling everything from bicycles to 
live chickens to “astrological gems” walled 
this carly stretch of the road in teeming 
Howrah, just across the Hooghly River from 
Calcutta, White-helmeted traffic. policemen 
waved their arms without effect. A crowd 
tilled before a movie house showing Big Aap- 
per (with a lurid poster of 
a nubile woman with a 
machine gun between her 
legs). The bumper sticker 
on a cycle mcksha pro- 
claimed: "He happy! Sing 
Hare Krishna’" Men car 
ving mirrors and stools 
hawked their services: For 
a rupee (aboul sim cents) 
they'll swab out vour ears 
ancl snip the hairs: from 
Wour nestrils 

Lights Cane on in shops, 
interiors aglow like Rem- 
brandt paintings. It was 
late afternoon, when cook- 
ing fires—many fueled by 
cow dung—are lit all over 
India. Polluted air thick- 
ened with the acrid smoke 
and aroma of the sacred cow's contribution to 
India’s energy needs. A bluish pall turned the 
setting sun into a bloodshot eve. 

We halted behind a hay cart stopped by two 
cows ambling across the road. To hit one is bad 
business; those who do usually abscond before 
the mob forms 

Lopened my backseat window, letting in nol 
only fumes and stench and clamor but also an 
all but fleshless brown arm little thicker than a 
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celery stalk. Now a young girl's face confront: 
ed me; a contorted, wild-eyved visage almost 
too grotesque to behold, asquawk stuck in her 
throat. Lifted by a boy, who thrust her de- 
formed body right inte the car, she clutched at 
me with her claw ofa hand. | dug in my pocket 
foracoin, but just then our taxi litched ahead 
and she was wrenched away. [threw the coin, 
but-another urchin grabbed it instantly 

“You shouldn't,” chided Chandrapal 
“ahe doesn't get the money. It goes to the man 
who runs the begging rmg. He just uses it to 
buy more children to cripple, knowing that 
people like you will pay more!” 

That night [looked from my window in our 
(Calcutta hotel to the near-empty street where 
rickshas awaited fares. These weren't auto or 
eycle rickshas, (Continwed ot pare 126) 





YIELDING THE RIGHT-OF-WAY to faster 

vehicles, a. cyele-ricksha driver tales a fom 

ity shopping in Howrdh during the hindu 
Daren: Puja festival, Three of India's 
religions—Buddhism, foonism, anid 
Sikhism—were founded in the region traversed 
by the highway, where 40 percent of the 
nation’s 835 million people tive 
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ae GRAND TRUNK 
~ Road of conquest and culture 


Stretching from Calcutta to During the 16th con- 


Peshawar, the Grand Trunk =~ tury Emperor Sher Shah 
Road also spans the centuries built m tree-lined military 
Emperor Candragupta Maurya, roid from Sonargaen through 


whe ruled from 32) to 297 B.C, 
7 el built a road from Pataliputra, his 
capital, toward the northweel 
A forerunner of today's highway, 
the royal road had rest houses, the British in the mid-1800s. ‘Today, 
was Sloped for drainage, and had AMA, as pert of the national highway sys- 
Pe. pificers assigned to maintain if | tem, itremains a strategic artery, 


Delhi to the Incus River. This high- 
way, which came to be known a the 
(rand Trunk Road, was improved 

and rerouted through Aligarh by 
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but man-pulled—elsewhere condemned as 
Calcutta has some 40,000, mand vis 
itors wrestle with the dilemma of using them 
since many pullers, afflicted with tuberculosis 
and malnutrition, survive only a few years 
Use them, and you're a moral slob. Don't, and 
you deprive 80,000 fmilies of a livelihood. 
Locals have no such compunctions, You see 
paunchy businessmen, elegant facies, even 
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schoolchildren being blithely pulled along by 


these gaunt men with the hacking coughs. 

One of them signaled for me to come down 
Why note l'd already been accused that day of 
offending God and causing the cnppling of 
beggar children. What harm ina touch more 
guilt? So for half an hour ] was pulled through 
Calcutta'sstreets, peopled by derelict families 
huddling around tiny fires under tag rooftops 
propped an sticks.over a gutter 

For decades Calcuttn has been a paradigm 
of unspenkable poverty, riled for 13 vears bya 
communist government no more able than its 
predecessors to halt the seemingly inevitable 
urban coliapse, And vet, pugnaciously, asif to 
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TAKING ABREAR from hewri onthe road 
uch drivers stop ota dhaba north of 
Dhanbad, Ewalwed from armctent tines 
when there were rest houses along the roa, 
these truck stops today offer meats, criar- 
pve on which to sleep, iner repairs, and 
Oo ploce to wash up. Tracks coy oommod- 
ities such as coal, whet, anid rice 
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confound its doomsayers, Calcutta survives as 
an economic hub and vital center of Bengali 
culture. Here, during the agony of parwition of 
the Indian subcontinent into India and Paki- 
ttan in 1947, Mahatma Gandhi worked the 
"Calcutta Miracle” —giving readings from 
the Bhagavad Gita, staring a fast that kept 
local Hindus and Muslims from massacring 
cach other, 

And Calcutta remains a city of miracles 
| OVENCH,” tead the inscription 

on a representation of Jesus in the mother 

house of the Missionaries of Charity at 

S44 Lower Circular Road. My hopes of 
meeting Mother Teresa were dashed: * rac 
just left for the U.S.5 EK. to solace victims of 
the Armenian carthquake. But her transfig 
uring presence remained 

I watched the <isters in their blue-trimmed 
white saris minister to sturving orphans, the 
dying, the crippled, the abandoned. Their 
white vans of mercy patrol the Grand Trunk 
Koad and other Calcutta streets to rescue those 
no one éise will take 

Ate hesmce called Prem 
Dan, of 
ssters changed the 
clothes of man whose 
swollen face was only -a 
mouth ina tortured mass ol 
flesh They stroked him, 
whispering fondly as moth- 
ers to their chilelren. 

And the mouth smiled! 

On the walls you sre 
handd-lettered signs such as 
“Let Every Action of Mine 
Be Something Beautiful to 
Gok” A volunteer from 
Engiand, Renee Mallardo, 
commented: “At first 1 
could barely copé with the 
suffering, the body fluics, 
the excrement, Then one 
day Dlooked up ata sign: “This Is the Body of 
Christ.” Suddenly Lunderstood, Not only hac 
God given me strength to do it, but he had 
Alled me with love instead of revulsion.” 

The word God spring: easily to the lips here, 
as though it were nola noun buta verb driving 
each sentence, each thought 

‘ood bless you,” came a croaking voice at 
the leprosy center at Titagarh, where an old 
womin on a low cot grabbed my ankle as | 








(wo 


het 


“aift of love,” 
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walked by. “God bless you,” I replied, and 
leaned clown to kiss her forehead, 

“It's addictive, this work for God!" said 
Sister Chantal, my guide through Mother 
Teresa's extraordinary world. Though I'd 
missed Mother herself, she called from Mos- 
cow and told a sister coming-after her to bring 
boots and warm clothes. 

Ever mindful of her vow of poverty, she flies 
coach class, Returning from the United States, 
where she'd been given a large crucifix for an 
altar, She was offered an empty first-class seat. 
She refused for herself but had the flightatten- 
dant put the crucifix in it. “Our Lord should 
always go first class!" 


UT, sm," scowled my driver Mustaq, 
as we inched through industrial towns 
across the river from Calcutta. “If I 
take the bypass, we can be out of here 
in notime, Thisis the world's worst road!" 

“But it's the road I want to see!" I insisted, 
Preferring the near-gridlocked two lanes of the 
Grand Trunk to a four-lane bypass! Mustag 
fumed at such stupidity. 

My companion Chandrapal now looked ike 
a blue-faced grasshopper, having put on a blue 
surgical mask because of the pollution. 
"Would you like one?” he asked. Throat 
burning, [ declined. ] wanted toexperience the 
Grand Trunk Road in-all its impurity. 

(ur car was that ungainly stalwart of the 
Indian road, the Calcutta-built Hindustan 
Ambassador— modeled after an early 1950. 
British Morris Oxford. Recently, the Indian- 
Japanese Maruti bas challenged it. But the 
heavier Ambassador so routinely squashes 
these snooty waterbugs that it still dominates. 

The Ambassador's parts are also standard 
everywhere, along with experts who will 
gravely shake their heads, then emerge trium- 
phantly from ashed with precisely the partyou 
need —300 rupees, please. 

Drive-it-yourself rentals being unavailable, 
hired Ambassadors became my long-distance 
transport, their drivers good-natured, eager bo 
share whatever wisdom or misinformation 
they had on hand. But not Mustag. 

A few miles out.of Calcutta he prazed a pea- 
nut vendor’sstand withafender. Peanuts flew 
everywhere, Normally he would have kept 
going, buta group of men blocked us. Loffered 
the vendor a ten-rupee note; he took it with a 
snort. They wanted Mustag. After a tug-of- 
war athisdoor, Mustag, closing his eves as ifin 
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praver, got out into the crowd. With great dig- 
nity he picked up every one of the peanuts and 
set them back on the tray. 

“Men are killed for Jess every day,” said 
Chandrapal as we drove off. 

Mustaq glared at me in the mirror. “We 
should have taken the bypass,” he muttered, 

T couldn't arzue. 


VP ext pay, with another driver, we 
continued up the Grand Trunk. 
Some 30 miles north of Calcutta 
it merges with the bypass we'd 
avoided, becoming India's National Highway 
2. Even so, the two lanes widen to four only 
around major cities and often not then. 

Out here local traffic subsides and trucks 
dominate, belching noisome exhaust into the 
lovely green rice country of West Bengal. Here 
the Grand Trunk resembles the road Kipling 
knew, running arrow straight, flanked by 
sturdy neem trees the British planted to shade 
travelers; Tall, thin eucalyptus trees bracket 
dirt lanes on either side that once bore slower 
vehicles but today carry mainly foot traffic. 

We passed ornate brick kos markers (a kos is 
about two and a half miles), along with wells 
and ruined erais, or hostels, that date hack to 
Mogul times. When the Afghan warrior Sher 
Shah briefly usurped rule from the Moguls in 
the mid-1500s, he built reads over which the 
British superimposed much of the Grand 
Trunk. One can imagine British troops of 
the 1880s: slogging along, as in Kipling’s 
“Route-Marchin' ": 





We're marchin’ on relief 
quer [ngjia's sunny plains, 
A inttle front o' Christas tome 
an’ just be'ind the Rains, 
Ho! get ay, you bullock-man, 
vou've ‘card the bugle owed, 
Phere sa regoment a-comin’ 
down the Grand Trunk Road. .. 


Hammers and sickles painted on walls 
remind one that West Bengal is communist. 
Industrial Durgapur stopped ws 20 minutes for 
a demonstration of workers on bicycles, red 
fags fluttering. They were protesting modern- 
ization of India’s steel industry—which would 
vasily increase efficiency but cost thousands 
of johs: Near the Bihar border we passed 
through coal towns tarred by the same cosmic 
black brush—built on slag heaps with 
begrimed inhabitants. 


A PaSSineG HEAD of camels 
adds te the weer and bear 
on the heavily traveled 
Crand Trunk Rood 
Shortiy after the annual 
monoon rains subside, 
repiins along the rowed 
begin Side by side, men 
and women sort and crush 
rack te spread onthe 
road's surface (right), A 
Laver of tar is poured 
rmonuelly over the wravel 
ard rnled. Although road 
building cmd mainitenonce 
are still lorgely. done by 
fuonal, Indic is slowly 
beginning to wee modem 
machinery 
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The countryside greened 

entered the holy land where, 2 
wilked twostrangely similar prophets— Bud- 
ol the 


wealth and 


dha and Mahavira, Greai Hero 
Both princes ret 
power for the spiritual life, Both rejectecl the 
vetem and sacrificial rites of the priestly 
Brahmans Both favored meditation. ani 
belived in the sanctity foth foundec 
contemplative ea that would evolve into 
réligions 

Jainism—with its &mpheéis on aise, or 
nonvidience (which powerfully influenced 
Grandin and, through him, Martin Lather 
KANE, the faith of nearly four 
million people in Inca today. Buddhism, on 
the upswing in its homeland, claims some five 
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Une earths 
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millionadherents in lncieanrl more than half 
a billion followers worldwide 
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Both are rooted here in Bihar, state is 
called 
whom, I'm happy-to report, | saw nary aone 
despite vivid news accounts of their kidnap 
pings, murders, and bold caylight robbenes 
still 


also noted for bandits, 


Of trains and buses nothing today com 


pares to the thuegee sect, whose “thugs” ritu- 


all, murdered thousands of travelers in the 
early 1800s. Thethugs were finally crushed by 
the British, whose agent, Capt William Slee- 
man, penetrated their bizarre secret rituals in 
disuse to learn their icentities: 

AT BODH GAYA, where Buddha attained 
enlightenment, the 
emple was closed for he ‘dn a4 
ity fora visit 
of bndia’s presicent to dedicate a new Tibetan 
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world, Bodh Gava attracts streams of tourists, 
pilgrims, and scholars to its ever expanding 
complex of temples. Some are newly built; 
some date back centuries. 

Through «a fence | glimpsed orange-robed 
monks praying before candles at the base of 
the soaring temple. Here Siddhartha Gau- 
tama sat in meditation beneath the Bodhi 
Tree while the demon Mara assailed him 
with temptations and terrors reminiscent of 
(Christ's on the Mount of Temptation. Resist- 
ing all blandishments, the prince at last arose 
asthe Buddha—the Enlightened One. 

Disappointed at not getting into the temple, 
I checked into a nearby hotel filled with Japa- 
nese tourists. By the time I'd showered off the 
road's soot and caten at a restaurant prowled 
by foot-long rats, it was-night. Wandering the 
bazaar outside the temple, [saw a gatekeeper 
let a group of East Asian women into the 
erounds. I followed, a shadow in their wake. 

Entering the marble enclosure around the 
Bodhi Tree (said to descend from the original), 
each took from her plastic shopping bag squat 
red candles, a black gown, and a white mat, 
Donning the nunlike gowns, they lighted and 
set the candles before gilded images of the 
Buddha that magnified their light manyfold. 

Kneeling on the mats and bowing to the 
images, they prayed in unison, led by two 
monks with shaven heads. They chanted an 
exquisite phrase over and over as they circled 
the Bodhi Tree, bathed in the quicksilver 
light of a full moon. One woman burst into 
ecstatic sobs. 

“They sing ‘Grectings to Sakyamuni our 
Teacher,’ a man whispered to me. He was 
the guide for these Taiwanese women on a pil- 
erimage to Buddhist holy places. 

From Bodh Gaya, the newly enlightened 
Buddha walked 130 miles to Sarnath, where 
he- gave his first sermon. Following on the 
Grand Trunk Road, I wandered the ruins of 
the Buddhist stupa and monasteries amid the 
immaculate grounds outside Varanasi, or 
Banaras. Chandrapal had disappeared, and I 
found him in a-seated yoga position, eves 
closed, behinda crumbling wall, The very feel 
of the place beckons meditation. 

A white-bearded man-seated on a blanket, 
writing in anotebook, looked up and smiled as 
| walked past, Was hea Buddhist? asked. He 
shook his head. A Hindu, a Muslim? Again he 
shook his heac. “Does it matter? I'ma man” 

Tasked what he was writing. 
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“The truth,” he said. “Only the truth!" 
There must have been lots of it in that thick 
notebook, to which he now returned. 


EWARE OF CHEATS!" warned our 
driver as Chandrapal and I heacleel 
down the claustrophobic maze of 
Bow lanes to the famous bathing ghats 
of Hanaras. 

A human tide swept us along between 
timeworn walls plastered with “STUpY CoM- 
PUTER!" posters. Shops sold containers of holy 
Ganges water, along with sweets and flowers 
for puya, or worship, in one of the thousands 
of temples that honeycomb this sacred city of 
Hinduism. 

As we passed their ornate doorways (half 
expecting Indiana Jones to stumble out of the 





shadows atany moment, some unholy terror at 


his heels), a guide materialized. In Incha even 
guides have guides, and vou find yourself with 
two or three in tow, each with his expertise. 

Chandrapal bought candies and marigolds 
as an offering for our safety on the Grand 
Trunk Road, While a Brahman assisted him at 
a beflowered Siva altar, | stood under a 
tree filled with evil-tempered monkeys that 
snarled and hissed and snatched at me. A man 
introducing himself as a priest offered to “do 
puja” for me:and my family 101 times each 
cay for three days. | paid his fee, wondering if 
Lwws being blessed or cheated. 

We entered a building with a balconied 
room. Several mummy-like forms lay on the 
concrete floor, “This is for poor women who 
need a place to die,” said a guide. “See that 
one: She'll be dead by morning. There's no 
greater blessing than to die in Banaras!” 

We came to a ghat—wide steps leading 
down to the (Gaanges—and rowed out as dark- 
ness fell. I'll not forget watching bodies being 
burned at night on Manikarnika Ghat the 
swirl of sparks as torches ignited the pyres, 
smoke rising against the stars, the odd crack- 
ing sound like a bat hittings hardball... . 

“That's the skull being broken so the soul 
can come out,” said the boatman. He told us 
cremations took place here around the clock. 

“Tt takes three hours for a body to burn, 
then the bones and ashes are thrown into 
Mother Ganga. Young children, holy men, 
and people with smallpox aren't cremated. A 
stone iatied to their bodies, and they're put in 
the river.” 

He scoffed at an electric crematorium the 
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government was building. “People still want 
the old way.” The modern method, though, 
wold leave fewer semiburned corpses for the 
dos that prow! the water's edge. 

[ touched a few drops of the Ganges’ holy 
water to my lips, They say the water, though 
badly polluted, causes no harm to those who 
bathe in and drink it. [ wasn't so sure. 


UST OUTSIDE BANARAS our car broke down, 
and. instead of rushing along, I simply let 
the Grand Trunk Road pass me by, While 
the driver, Kumar, searched fora “power 
coil,” T crossed to a stand and enjeved 
elrai—tea—served hot, sweet, and milky in o 
clay cup. The cup, I leamed, Vou toss away 
when you finish—not only for hygiene but also 
hecause you wouldn't want to drink out of 
the same Cup as Someone of another caste, 
would you? 

Down the roar came a bearded young man 
Ina white dhedt, or loincloth. He was walk- 
ing from Allahabad to avoid the millions of 
pilerims converging there for the follow- 
ing month's KRumbh Aleta 
(nage 106), He carried his 
possessions: a cloth bag 
sling around his neck, a 
wooden staff, and an alu- 
minum brrging pot 

“Whieht Io take a pic- 
turer” Lasked. He nodded. 

When | proffered coins, 
he waved aleprous hand in 
protest. “| never touch 
money. It buvs only trow- 
ble. I would have to fieht 
off thieves. Please, all I 
want world peace!” 

TL rummaged in my cam- 
era. bag for a small flash: 
lizht. Surely be could use 
that on the road, I dropped 
iin his bag 

Perplexed, bie 
off. About a hundred yards down the road he 
Loak something out of his bag and gave it a 
fling. My flashlight! 

At Allahabad we crossed the long bridge 
spanning the Ganges near its confluence with 
the Yamuna River and that night reached 
industrial Kanpur, 

Wext morning | asked Kumar to take ws to 
the memorial to British victims of the 1857 
Sepoy Mutiny, or, a5 Incdinns think of it, the 
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Afong the Grand Trimeé Road 


first war of modependence. The sepoys— 
locian soldiers in British employ —mutinied 
over a rumor that animal fatwas being wsedin 
cartridges they had to bite in order to load their 
rifles. (Hindus had heard it was beef fat, Mus- 
lims that it was pir fat, violating taboos af 
both). British troops, racing up and down the 
new Grand Trunk Road, barely put down the 
insurrection, The British garrison at Kanpur, 
with its women and children, was slaugh- 
tered, and the word “Cawnpore" —as it was 
then spelled — became arallying ery for British 
vengeance, The rebellion precipitated the end 
ofthe East India Company's rule and led to the 
British raj— direct rule by the crown. 

After independence the memorial was 
moved from a public park to a churchyard, 
Not a soul could tell us where it was. Four 
policemen gesticulated ten minutes, each 
pointing in a different direction. After two 
hours of searching, [ lost patience, “Let's get 
out of here!” J barked to Kumar 

But where, now, was the Grand Trink 
Road? At last on elderly man said, “Oh, you 
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mean the G. T.!" and maddeningly he told us 
had a choice: Between Kanpur and Delhi 
the (srand Trunk bestwo branches. lopted for 


the route via Agra, so I could treat myseli to 


Wwe 


it lifetime of daydreams—the translucent 
beauty of the Taj Mahal, Mogul emperor Shah 
Jahan's memorial to his wife Mumtaz Maha 


ELCOME to Krishna's Birth- 


Lai caid a en As Wie OUP 


olf ine road beyond Agraand left 
the material world -altorethe: 
Lecording to Hindu lore, this area of Mathura 
and Vrindavan i the transcendental abocle 
where Lord Krishna was born and grew up 
millennia aro. In the forest near here—as 
depicted in Himdu art—he consorted with 
impassioned coprs, or milkmaids. Those who 
see Gurthly eroticism in this are chastised by 
devotees; Krishna's “pastimes” represent the 
love of the individual soul for red and have 
wolhing to do with lust. lo them he & not 4im- 
nv another gol or an incarnation of Lord 
Vishnu, preserver of the universe. Rather 
Karishia as (roc 
Every Hindu child koows the tales of 
Krishna’ schildhood. Sunday morning crowds 
ft 





father at shop windows to watch the latest 


dramatization of his life on cispiny television 


ke Korishne for usta folk 


hero as he plays childheod pranks like stealing 


arts. [t'sensy to miste 


butter from a churn or ¢ating clay. But when 
ne chichine foster mather looks into fis mouth 
she sees Lhe entire universe, with 16 suns and 
Slirs and whirling planets 

4, | .! nnocavan | visited a ten po bes i Omples a} 
the International Society for Krishna (oon- 
sciousness — better known as the Hare Krish- 
nas. Hansa Rupa Das, a devotee from New 
York City, oversees construction of & mase 
ileum for ISKCON's founder, A. C. Bhaktive 
danta Swami Prabhupada 

‘Tt has some of the most intricate carving 
this side of the Taj, be told. me, “t's all mar 
ble, all done by hand with hammer and cheel 
We re in our fowrnth vear with two more to go 
Butif NATIONAL GEOGRAPHIC comes through 
ean in a thousand years. iil still be here 

Id arrived on the “disappearance day of 
Bhaktisiddhanta Sarasvati Thakura, guru ol 
swamt Prabhupada. “By ‘disappearance 
day We mean that he didn't actually che oul 
returned to Brishna’s spiritual abode,” saiel 
saitiron-robed, shaven-headed Dhanurdhara 


Swami (who bas trom New York) as we sal 





down to 4 vegetarian feast on the marble floor 
of a temple. On a platform sat a lifelike resin 
image of the founder, who departed this world 
in 1977. 

Recalled devotee Acyuta Dasa: “Swami 
Prabhupada was told by his spiritual master to 
spread the message of love for Krishna to the 
West. So he sailed to the States in 1965 with 
just 40 rupees and some crates of his writings. 
Ina park on New York's Lower Eust Side he 
began chanting our mafamantra: 


Hare Krishna, Hare Arishna 
Krishna Avisina, Hore Hoare 
Hare Rama, Hare Roma 
Rama Rama, Hore Aare. 


“These are all names of God. We believe 
that by merely hearing his name listeners will 
turn to Krishna: Soon devotees came to Swami 
Prabhupada, and he established macON 
People who think we're just freaks don't real- 
ize we're part of an ancient tradition of bhakti, 
or devotion to God.” 

At Keshava fi Gaudiva Math, a monastic 
community in Mathura, guru Narayan Maha- 
raja explained those roots. 

“Brahma, creator of the universe; began 
the line of teachers: He taught everything to 
the great sage Narada Muni, who taught it to 
Vvasadeva, compiler of the Bhagavad Gite. 
Anc the tine of teachers has continued without 
interruption. Our <piritual masters gave the 
teaching to Swami Prabhupada and me, anil 
we have given it to our disciples: The love of 
Lord Krishna neverends.... 

“This world isn't our real home,” he con- 
cluded. “We proclaim the message that every- 
one needs to zo back home, back to Geel,” 


VEN AS | ARRIVED in New Delhi, a 
“black warrant,” or execution order, 
had been issued against two Sikhs 
convicted of conspiring to assassinate 

Prime Minister Incira Gandhi in 1984. The 
city was on édge—rioting after the assassina- 
tion had killed thousancts of Sikhs, and many 
feared that Sikh separatists waging a terrorist 
war in Punjabstate for an independent Khalis- 
tan would seek vengeance for the execution 
of their compatriots. Since Punjab state was 
off-limits to foreign travelers, I had to defer 
taking the Grand Trunk Road to Amritsar, 
site of the Golden Temple—which Indian 
Army troops had stormed to dislodge Sikh 
rebels, an act that led to the assassination of 
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Mrs. Gandhi five months later by her own 
trusted Sikh bodyguards. 

I visited Mrs. Gandhi's home at Number 
Qmne Safdarjang Road—now a museum and 
shrine visited by thousands daily, The spet in 
her garden where she was gunned down is 
bracketed by twe soldiers (definitely not 
Sikhs); her bloodstained, bullet-riddled sari is 
on display inside. Crowds gather before these, 
many weeping. Memorials to the grand line 
of India’s “modern gocds"—Mahatma Gan- 
dhi, Jawaharlal Nehru, and now Indira Gan- 
dhi—are as much the objects of pilgrimages as 
any temple. 

Continuing a hundred miles north, | made 
my own pilgrimage to Kurukshetra, site of the 
ancient battle between two of India’s ruling 
dynasties, the five pious Pandava brothers 
and their malevolent cousins, the hundred 
sons of King Dhritarashtra—the “good guys” 
and “bad guys” of the Bhagavad trita. 

Blessedly a few miles off the cataclysmic 
Grand Trunk Road, the place made as idyllic 
an ending to my journey in search of India as 
the Botanical Gardens outside Calcutta had 
made a beginning. 

A great pool reflects banyan trees and myrt- 
iad temples, many painted Pepto-Bismol pink 
and filled with white-marble sculptures of 
mythic heroes. There's the mighty Pandava 
archer Arjuna with his magical bow Gandiva, 
capable of shooting 30,000 arrows al once; he 
rides a horse-drawn war chariot driven by the 
divine charioteer Krishna. 

Here, as told in the 11th chapter of the 
Bhagavad Gite; Lord Krishna temporarily 
bestowed on Arjuna a “divine eye” and 
showed him his “universal form": 


... all-wonderful, resplendent, 
howurndless.... [f the radiance of @ thow- 
sand sto were fo frst forth al once tn 
the sky, that would be like tie splendor 
of the Miphty One. 


T was reminded of Exodus 33 in the Bible, 
where God reveal his glory to Moses, who 
takes shelter from the overpowering sight in a 
cleft of Mount Sinai. Once, ona journey to S1- 
nai, I'd crawled into suchacleft. Now I wasat 
the site of another theophany. Always looking, 
it seems, never quite seeing. I could almost 
hear Krishna laughing ot me from behind that 
banyan tree, the other sice of illusion. 

Breathing deep, I returned to the Grand 
Trunk Road and a world of imperfection. [J 
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Gn the road with a 
heby rain te raise 
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af African wildlife, 
Michael! Werikie 
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dedication thar carned 
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LL ACROSS BAST AfaicA he is known as the “Rhino Man.” He earned this title 
in 198? when he walked across Kenva to draw attention to the black rhineec- 
eros, Relentlessly hunted for their horns, these animals have declined by 
04 percent inthe past 30 yours and now teeter on the brink of extinction. 
“If there is no hope for an animal so hoge, strong, and recognizable.” he asked, 
“what hope is there tor lesser animals —the reptiles, the monkeys 

His real name 1 Michael Wenkhe, and for his efforts on behall of Afmcan wild. 
life he has been selected one of the first winners of the Goldman 
Environmental Prize, the largest international award ever created for 
prass-rocts environmentalist. Wenkhe and five other named in 
April will each receive $60,000 for helping to protect the earth 

Loi Mane Gibbs af Arlington, Virginia, was also sclected. As a 
housewiic in 197s (0) tons of toxic waste were 
burned in Love Canal beneath her neighborhood in Niagara, New 
York, With no prior exXperence G8 an SCuVISst, she OrEaniced 4 cam- 
paien that led to the evacuation of nearly “0 families. Today she a 
director of the Citizen's Cléearmghousé for Hazardous Wastes, 

Harrison Neau lives half a world away in Maliysin, where he has 
led indigenous peoples in their struggle to save the rain forests of 
Sarawak. For his part in blockading logging roads in northern 
Borneo, Ngau was jailed for 60 days in 1987 and kept under house 
arrest until last June. In recognition of his efforts to combat the loss of 
such forests —as well asto preserve the cultures of the people who live 
in them —Ngau was also nomed a Goldman Prize winner 

Pressures from authonties: im Budapest did not deter Hungarian 
biologist Janos Vargha from protesting the damming of the Danube 
River by Hungary, Caechoslovakia, and Ausina. Convinced that the 
Gabtikovo/Nagymaros River Barrage System would cause irevers- 
ible environmentil damage. he founded the growp Danube Circle in 
[GH4. despite a ban on such activities. The environment, he sad, was 
. Following a 
petition campaign in L9Ss, the Hungarian Parliament voted last 
October to cancel their section of the project 

For Janet Gibson of Belize City, the challenge was to save o-small, 
fragile part of the great reef that runs along the coast of the Yucatin Peninsula. 
Working as a voluntéer with the Belize Audubon Society, she traveled throughaut 
her country. lobbying for the creation of the Hol Chan Marine Sanctuary in L987, 
one of the first of its kind in ‘Central America. When fishermen saw that the reserve 
could help repopulate the areas they fish, she said, “we gained ther full support.” 

The sixth Goldman Prize winner, Bob Brown of Hobart, Tasmania, helped 
found the Tasmanian Wildermess Society in 1976 to prevent the damming of the 
state's last major wild river. The Australian government was planning to build a 
reservar on the Franklin River, despite the fact that UNESCO had named it a 
World Henteec site. Arrested for blockading the dam site, Brown was elected to 
the Tasmanian Parliament days after his release from jail, The project wits halted 
in 1983 and the case hailed as a turning point for conservation in Australia. 

We at the National Geographic Society are pleased to be one.of iS nominating 
instituiions for the new prize, which was established by philanthropits Richard 
and Rhoda Goldman of San Francisco. By drawing the world’s attention to front- 
line heroes of the environment, it may well inspire others— people like you and 

¢—to achieve extraordinary deeds on behalf of planct carih 


hlict th aii 





she discovered that 22 


“a matter for all Hungariins, not just the povernment 

























O° ican % : x 
be denied that ® ‘ 
crunk driving 5 one - 
~ the most serious and! tragic soci 
problems of our times, It takes a devastatine 
toll on human lives. But the economic costs 
run high as well 
Drunk drivers are involwed in nearh 

AD of: all fatal traffic crashes. And, a sizeable 
AA portion of every insurnince dollar goes to pay for 

| ecg te do, They also cost society billions 

oF dollars a year in lost productivity and property, 
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Since 68, weve Silt 
heen calling the publics ater =i | La 
tion to the drunk driving bla iras were concene CJ not enough 
ean be sailTo th ait end weredtl Weis work! B With lawmakers to pass tougher runk 
driving laws. We are also pidaiading TP Re an services to Mothers Avainst Drunk 
Driving to help thei with their importantynission. 

ie Sending a hand to the National Commission Against Drunk Drivinw, And, with 
vcvemmentapencies and Vanous § Joris Onganizations, Weve belp i form TEAM 
(lactiniques of Effective Alcohol Management )—asking | leihink responsibly when 
dninking at sporting events. If you'd like to find out poorer Tet involved as wel, just 
write to: Allstate Consumer Information Center Public Issue Department 200, PO. Box 7660, 
Mount Prospect, IL 60056-9901. : 
Choosing not to drink and drive is hes sonally.candosomething to help 

hght nehse in insurance costs. But that alone wont solve the pareny The car insurance 

ene fora change Were WOTRING Jo: eirhe sonst Pct 
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WERE COMMITTED TO BUILDING A CAR INSURANCE SYSTEM EVERYONE CAN LIVE WITH. 
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An Explosive Finding 
About Early Ceramics 


“once the 182s, when the cartes 
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Hil of Moravia in Crecghoslovakia, 
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anh) het murder in 
December 1 S85 

Doran, who recently recewed het 
decorate from the Sate University. of 
New York at Stony Brook. mextending 
her cater study of chunpunzee pos- 
tore and Teoomoten te inciode the 
ether great apes while wdrriniering 
the Karnsoke center 

“| look forward to conmtimum” the 
work bere,” she eovs, “but | wouldn't 
descnbe myself as Dian Fossey's si- 
After all, Dian ceicated 20 
woork Of kar life tO understanding 
mountain goriile eh ere fe ert 
in that the population wool! combines 
to flourish, Dhroweh her efforts, Ran- 
sbke becume a rescarch center, and | 
cain hesininy work with her knowledpe 
and capcronce before mc.” 

The appointment wy mude by the 
Diet Fund, 0 Coborada-bused conver 
yation group named for one of Mins 
Foacy s favorite mountam gorillas, 
whe was killed by poacher in KRwan- 
a's Pore dee Volcom: (OG nieimarnir, 
Apert 1981). 


iB 


For Matthew Henson. 
a Home-State Honor 


new vate park io Maorylend hs 
been named for Matthew A 
Homan (above right), a Mary- 
lind nate whe noMCM panied Robert 
E. Peary on fis Arctic ecapodittons 
(Gnockarac, September (484), Res- 
dents of the area near the park sup: 
eested the tuum becuire uw nearby 
Montgomery County hath school was 
named for Pedr 
Phe park i located along Turkey 


Branch, a feeder stream for Rock 
Creek, which courses throneh Wash 
inon, D.C. The weed site, uch 


of foodpisin, was purchased by tive 
atte between 1959 and |! as part cf 
the rightot-way for a highwoy that wie 
nee belt. Cer tho yong's, 5 cnising 
devious grow op mea roy, i 
ecame of faviinte font of tke thew 





a of SFU 


GEOGRAPHICA 
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/. Eee irr == 


| netehbor. whe helped clean it up anil 


fought rowd-boilding plans. Last year 
the commumiv persuaded the Mary 
land legislature lo create a park on the 
dito ded to keep the 1 menes invites mati. 
ral state. “The tond was saved,” Elliot 
Chatot. o community leader who 
fought for the park, says prolly, “Mo 
irees wore cut, the creck was neve 
pipredd, Pics apn wel Lona], 


Ancient Animal Fossils 
ul the side of the Road 


1 Woe poet exposed hake int the ade cH 
pod $5 riles southwest of Rich- 
tamed, Vireitiia.in ae ares thal was 

to become an office park. But wien 
Hatts-Dicter Sues (helow, loreerenand | 
and Pau) Oken beeen export i us 
part ct their study of o peolyne forme 
thon called the Newark supergroup, 
they found u gold mine, Or rather 
teat mine —225 million years old 

The discovenes by Sacs. ol the 
Smithsogians Natiqnal Mascum cl 
Natt! History. and Olsen, of Colum 
bra Lindvertty’s «Lamont Doherty 
Cenogicul Observatory, inch. well 
preserverl remains of more than 20) 
kinds of creaturce. Mioxt common arc 
jms, teeth, skholls, and skeletons of 
hoy nammal-like ropulecs. close pete- 
tives ff the ancestors of the epelpest 
mammals. The work was funded by the 
sation! CiecwraphicSyeoety, 

“This is the only place in North 
America where munomaol-hke reptiles 
ofthis aze arc abundant,” says Olsen 
Sues nye thay the collection nesembles 
fossi! assemblages from South Amer 
ico ond Atnice. When the fosskh were 
nwt down, the earth had anly one 
supercontinont, Scents: woadcrred uf 
the dearth of mucnmal-like reptiles tn 
North Acmemco was caused by its sexe 
ration (rom other pasts of the world wr 
if they simply taint found rocesot | ie 
right age. “Now we knew,” says Olen, 
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Eagle Talon TSi AWD 


Full-time all-wheel drive. A torbochareped. 145 
horsepower, J6-valve en 


great-handling sports cars, Eagle Talon ts jt! 


TH. SCA Manutacturers Pot 


nt r more inlormation, call 1-BOO-[EEP-EAGLI 
= Mee Acivantage: Eagle ee 
“Ten Best” for 1990 ind Eagle deales andere iE! =, o 


Wout |) fen! that when i | 


mes to high-powered, for a test drive Chrysler’ Newest Division 


Champion for showroom stock cars. And ane of | 


Ur Driver Miureari te 








Cate dIvoire Church: 
World's Largest? 


“tor oenturkes, St. Peters Airsilivn in 
Rome (Ceaoceariur, Dascember 
S71), consecrated in lath, has 

ranked ya the largest Cbrisnan church 
if the werld. 

row i hos nval for that distmoion: 
ihe new basilicn of Notte Dane de li 
Paix—OQror Lady of Peace —in ihe at 
a Yamoieacukre in the Weet African 
nathoncdf! C Ate d'Twoire, [ft mie 35 bined 
lo the tip of (he cross top its dome 
higher than the 442-fexn dome of Sa 
Peter's. Buili in only three youre, it tit 
what may be the largest stained-plass 
windov enacmble inthe werd rl can 
coat 7) worshipers. with eocen fer 
mether 11-000 satondecs inside. Si 
Peter's, on the other hand. can wocom 
modate S000) peapic:. 

Yormousoukre fs a city with wld 
100 008) resedents that has been Cate 
dlvoire’s destenuted capital since the 
carly [Sth Not commcackernta lt nthe 
birthplace Of the country’s presbberst,, 
Féin Houphowel-Rowiny, wiv tas led 
ihe fithon @inec it ackhheved indepen 
denee front France in }oU. Like some 
[2 percent af Cote dTvaire roedeonts. 
thee pr faident, who ordonad the baie 
tuilt and porsonmally pawl for rt oon 
atmacthan. om a Roman Catholic, More 
than: half of the population prachocs 
arhimism (Groonarnic. July oS?) 


Finding Another Victim 
on the Litthe Bighorn 


¢ was about five feet eteht anal 
between W) and 40 years old 
Wowhen he wot billed on the Little 
Bighorn Raver in June LET. He hid 
been struck in the face, perhaps bw 4 
lane: or i tun barrel, prohably while 
irvine to retrow! with Muy. Murcus 
Rene thera fated wtteck on on Indin 
Vilage. A. how mes AwHY a larger 








Pilsen fiat Vem 


groin of Séventit. &. Cuvairy pope 
nde: Li, Col Geore Armory” Cus 
ter wis about to fe wiped out by a barge 
Siow hevenne. lorce (bie AME 
Dicember eh] 

But whe wos be? 

The soliticr® romams were founil 
lst cuisine Coster Battlefield Nition: 
al Monument to Monit last sitt- 
mer by Volunicer on a day off trom 
thir moll Wisk: ciocaviting wWhal ws 
thoueht to be ema jor equipment chump 
from the Battle of the Linte Bighorn, 


ome of the mom famogs hath ever 


Loughton American soil, The: clump 
ate vidided litte of consequence, bul 
the cemuint ef the fraoper produced 
vel inothor mystery 

Lagos L, Mictl hristuant, tine moni 
ment besten, save thi atter a earch 
ol military moors. the newly feted 
soldier could bc one of (wo membersctl 
Aaior Reno's battalion: Fy Willian 
Moodie of Set Edward Botrer, Hu 
there aire ne lonowin phutiogeagtes cel 
cither man to cumnparc with the recon 
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aridctiand «l ihe aoiliticn ss tace Lo help 
denuty him, “Theres alwass a Chumo 
we coun find ao protograph in a. chats 
attic som)ewher,” NMoChinistian sav 
“Wa raver kine.” 


A Chinese Locomotive 
Steams into lowa 


Hc ota tonne tld in home 
ih. Were cher bo final fi steam 
Incomntive to carry passengers in 

aft 1 l-inike oxciersbor theoweh the Des 

Mitines River Valley, Then the Mirch 

ESE EAREEC aooved at ihe home 

of Aaron beller, 

In it he saw Bruce Dale's 

photographs anil real Peal Thenoux's 

description of a Chinese factory, the 

Daten Locangtive Wurks 
Keller called at hinese wade atc 


ave Of the rablecscl’s 
founder 





Shui li 


rd) tld him the Boone & Seen Vil- 
ey Kaito waned to pov a ioooine 
tive. Analee, fine) Deseret, orcs cal 
Chinese engineers annived in Boone to 
fire up aT P-midel Chanese-tult steam 
locomavve for the Err ttre arid ahare 
Lowen how bo operate a. Thre leorne- 
live’s coat’? Save Keller “e155 10K) 
dolivered 

The ratirood runed funds ty selling 
unlomied travel on the fine th miso 
donors and TtTostgy nde to other 
contnibutors. [al obtained m grunt 
fuded by the stade bottery. desrgncd to 
suport loch! coonambc cevelepment 

Chinces offic saul this waste list 
steam locomotive lo be made of the 
Datone works. They re syqicbiry overs 
to diceel bacomotivies, leaving only ane 
firm Tosularly makin eleanor 
hvet in China and, oa Theroun wrow 
ihe Chinese Weafinitelw ihe lust 
poopie on earth still mikine acum 


loccvimonves | 


tite 




















The Orphans 


Dhis orphaned elephant es vey liecky. she's Hanpapy areed well 
Henne ot huere be ive United States Not all onli 
Truc eter petuiann ts wee with the one, ol hie 


rrinther, if they sive ar all 


Poachers show on mere, Chev kell enure finvlie, Waithou 
thie Wb of others, a1ttit,. ati) granctrriithers, thes 


litle mites Hove mre ctl re Lrvirny in eee eee Lee ee 


are Ase ol ee TI uae bey thet Worry risks Gin welled ra | 


clepliaite will elke bethey, Pee elephants is weiiig 8 ves or 


(6 eur) whose tosks are only 5 ty 4 inches bong: 


The Drigonite Sachety is a hormepratit crgandtatinn eledti- 
Ctied to piecing the life of enilanpered timittiols. Our tr 
Shiite prapech te toe cage Furvele fon cheaper rarer nccdent 
CATE Te tthe! 8 orn coMmmiunicion Ail 
Per vehicles tho rairepers, whic cbeihe peut theit bes a jedepeerch, 
will sie ae track the boocher he few thas bern thi if 


10 | cd 11 alps tale I 


Linke we all help uh, the neniiining Aitran elephants 
on | 
will teeccernia ely jh Al ers Ire co honor, Picoee dan 1 
: i mis i | 
Coryell Fla phar ha ey. i contkel boner bhonped te this young orphaned 
li pati ts eee Peg 


The Lh ager ects tic Seoeeete Jen the Pieters , 
|| iLj Risile! bi fie lee lea be med GLE | Tig alee fii a ciHileiiiinia co If 


i Prodangeres| Animals, fii ag . 

, i : , Ve ok hiker inforinatan an thie Capphancd ERephars peed julw>tine 
Po feral, fh ‘to, Georgia Shi , 
: Hire arene lari HLL, Sacre t ' well toi dlie Dy Ie ae are ey 
C deier aii 








Why it takes legwork to 
flatten your stomach 


You can't reduce stomach fat by 
exercising abdominal muscles alone. 










Free information, 

Col today. Or fll ont the coupon 

. below, Well send you o@ frew 

. ow brochure ond vide thant 
are mot elfective, They simply devey | oe r ' _ Heecnibe how Mondic rack Can 
invetve exenugh riuacke rinua'to , ow i. ’ a Tation your stomech and rrinkn 


bison Mac eakeceini hatibadeted Weel lank and fieel your best 
trim fal, [stead of Mattening FREE BROCHURE 
Pi hats rip : i 


they mor:ly strengthen AND VIDEO 
And Weight-Loss Test Results 


Research has shown that exercises 
that work anly the abdominal regen 





underlying mee bes eeoey berg ro 
redirctron in-pirth: fatfolida, or tote 
horky fil tencni tage 


The exclusive NordicTrack" 





total-body aorobic exerciser is E ——— 

the most effective way to Call Toll Free 

flatten your stomach. | 1-800-328-5888 
The tutal-body. motion LI [re Cnc £-S006 50). GAS? 

nye ofl! mapor body =a * | a Piraeneend me ntree benches 

miuschos. Which mena Wert 


bun more body fat, in leas 
tite than with anv other in: 


hwnie CLeCTo as mish itie And a 


while you're at it you're boning mand ae. 
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Peary Report 

Sota single expedition that has attempted to 
reach the Orth Pi ile rh the pais Bi) WErrs bis 
risked success by-relving on latitude shots togive 
them a very rough heading. In my September 
1988 GEOGRAPHIC article, and more fully in 
my biography of Robert E. Peary (The Aeose af 
Laurels, Atheneum, 1959), [had hoped to intro- 
duce into the polar controversy @ more practl- 
cal and sympathetic uncerstanding of this great 
explorer. Sow, in place of the practical sucs 
and the complex character of Peary himeell, we 
ort asked to acceptas proof the evidence of shad 
ows: No amount of armchair theory will ever 
convince those of us who have been there that 
Peary reached the Pole 

WALLY HEBER 


Sfokge Ceaériei, Devon 


fia fete 


Aridr 


Dawes recently found tins April é, 1900, view of 


Peary collection lim. J onmrs 


Wearing fron 
the curt 8 center ho 
tee AO BA 
an elevation withisi 
weer ay ie 
degree of fin 
MoE We 


i i 
Pies ae 


the tee Pinnacle dio secon poe 32 of lane JONNY 
Because the sun's lecation uy clear, expe 
cay im the darker print, a direct caicyiaiion 


a Pe 


of iy elevation can be mode. Tit elevation is yo 
lowe to that obtained Oy. omaiicing sacdows that 
i confirms the photogrammetric melon 


Riir Admiral Davies bas this reader's compli 
ments for hisconvincing analysis: My respect for 
the finding: is enhanced by the presence on the 
Navication Fouridation'’s board of John M 
Luvks. He served as navigator of 2 paval vessel 
that [ had the privilege to command. [hn the art of 
navivation John may have some peers but cer 
Gn no Ssupernors 

EDWARD E., CONRAD, USS (Ket. ) 

Castine, Maine 


Peary could never have known how mmportant! 
his photographs and ocean chepth findings wivuld 
become to supporting hie claim. He may finally 
receive his just recognition from all quarters for 
being the first man to lead a party to the North 
Pole. His five traveling companions and support 
party deserve o lot of accolades too 

ROBERT F, SOMMERVILLE 

Wilmington, Delaware 


The article an excellent example of how such a 
eritique should be done —an examination of the 
farts and scientific data. From my own study of 
the Pole problem since the 1988 article, I realize 
an interesting phenomenon. Staring [rom any 
unknown location on the earth, one may proceed 
to the near vicinity (20 to 30 mites) of either Pole 
without the jad of scientific instruments, using 
only unaided observations of the msing and 
setting positions of the sun (or its highest ane 
lowest point at latitudes where it does not set. 
These observations. provide a self-correcting 
and convergent indication of true north as one 
approaches either Pole, which should allow an 
approach to within 1/4 te 1/2 degree of the Pole 
MARSHALL McDONALD 
Houston, Pera 


Oil Spill 
Bryan Hodgson's article “Alaska’s Big Spoil” 
(January 1990) is well researched. At the time od 
Exxon's mid-September pullout, the state of 
Alaska estimated that of the 257,000 barrels of 
crude that eu=her from the tanker, 30 percent 
had evaporated, only 13 percent had been recov- 
ered, and 57 percent remained unrecoverced. As 
for the bacteria-inducing fertilizer Inipol, the 
state is hopeful that a rigorousanalysisotthe past 
sencon 5 results will demonstrate that the mate- 
rial igus effective as it has been madé out to be. It 
if 20511 too soon to tell, 

Dos W. COLLINSWORTH 

Commissioner, Fist dnd Geant 

Juneau, Alaska 
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SWi4eP CEPR RAMGE 


Swamp Deer 


Genus Ceuta 

Shes diesel 
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TLDLIFE AS CANON SEES IT 


Alert to their surroundings, a female swamp deer and her young 
craze in the prassiancds of Kanha National Park m central [ndita. 
Swamp deer roamed the lush bottomlands of Inchia’s large rivers 
until habitat destruction and poaching severely reduced their 


numbers to a few scattered populations that today exist only im the 


safety of parks and reserves, To save endangered species, it is 


essential to protect ther habitats 


erstand the vital role of each 





ane) Line 
species within the earth's ecosystems 


Color images, with their unmade abality 


io reach people, can help promote 





da greater awareness and understand: 


ing ot the swamp deer and our entire 
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David Renned 
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the fishing fleet but from the Faxon cleanup 
effort. Last July | witnessed & ship involved 


the cleanup operations inadvertently discharg 
q L 

diese! fuel inte Herring Bay not once but twit 

There wis t 


a 14 


wy ff poo 4 2 Vt 
HON LAOLETTCI Ceenr 


une! a shick sever) miles long drifted out to sea. 11 
tor the Gshermen of Alaska to be 


r i 4 i 
leaned for the destiraction of then 


<the final irom 


yw fisheries 


w blame on Rexxon? Yes, the 


Where s tl 


nid! crew were responsible for the initia) “ace 
bern ut let's pot the blame where it belongs 

) the multibillion-dallar corporation. Your attt- 
ticle that “the damage & 


ire mone, con | 
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Nature has been healing itself from the effectsof Aloska’s bie <pill ATs! 2s spectacular and 


earthquakes, volcanoes, lorest fires, and hurn- breathtaking as the wilderness itself. How could 

anes for far longer than mankind 5 €xistenc: one of North Amernca’s biggest and worst envi 

lt sheik come as ino suroreée that the disease ronment dieaeters be so fascinating ancl appall- 

trous Amoco Cadts spill off France in 1975, imeatthe same time? | found the articleto be most 

which discharged six times more ofl thon the positive, concentrating on the important issues 

fron Valdes, has produced litth or no long JOHN FREEMAN 

term environmental damare er rtainly Exxon Torrey, Sati Columbin 

annot be fo rizis en forth reckl havior or for 

the termble dams rt Nev hel 5, Wwe shoul sasmeadaaeic bee 

recognize anc take consalation in the knawlects Mark Moffett did ; id job of popularizing the 

that given a littl time, to nature no damage is robot bee experiment of Michelsen one asso 

irre parable clates in terms of the dance-language hypothest 
PETER S. MAHER of honeybee forager recruitment However, he 
Si) Loos, Missouri doeen t mention the comtroversy that current \ 






Ah, the family trip. What 4 moving 
experience. Things can get emotional 
just packing up. Before vou know 
il, vou're sobbing uncontrollably 
into that sleeping bag that wort fit. 

Time to considera Ram Wagon. 

it can hold more than your daughter's closet and carry as many as 15 
happy campers. And, with up to 4 tons of available towmg capacity, a Ram 
Wagon ca fa trailer or boat with no sweat’ lteven comes with 
_ stand: vt rear anti-lock brakes to help you stop for those wonderful 
hm souvenirs, like kitchen magnets of the states. 

It’s really the only civilized way to take everyone and every- 
thing, everywhere. By the way, if you're out on a quick 
run without all the gear, it’s fun to sing those awful 
camp songs and listen to the echo. 


The toueh new spirit of Dodee 
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A Nation of 


Want to read more’? 
Talk less. 
Keep a book 
in your briefcase, 
by your bed. 
Get up 
15 minutes early. 
Read a new poem 
aloud each night 
before dinner. 
Can't sleep? 
Don't count sheep. 
Read. 

Turn off the tube. 
Tune into books. 
Expand your 
horizons. 

Read for fur 
Read for 
information. 
Use your library. 





A Nation of 
Libraries. 
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surrounds the hypothesis. To me their results 
strongly support an alternative interpretation: 
The recruited bees appear to have been seeking 


odor sources rather than using “language.” 


PATRICK H. WELLS 
Rinlogy Department 
Occidental College 

Los Angeles, California 


Since the robot never leaves the hive, carries no 
oder from the ontside, Thus its dance provides 
the only guidance, or communication, the bees 
con ute to reach the target bot. However, under 
natural conditions beth dance language and oder 
do play a role in locating food sources. 


Another fine article by Mark Moffett. My father 
used to say that if there was nothing elée to do, 
one could sit aut in the backyard and watch the 
grass grow. Had I known what amazing things 
were going on betwren the blades of grass, 
I might have taken his advice: Mr. Mofiett, 
according to his On Assignment profile, has 
turned an idle pastime into a fascinating career 

WILLIAM V. Rerp 

Sutton West, Ontario 


Kremlin 
The life-and-death difference that exists between 
the Seviet Union and the United States is bluntiy 
Uiustrated by the fact that a professional athlete 
has to ask his government's permission to play 
outside his country. [f elasiost meant anything 
substantial, Grorbachev'’s answer would have 
been, “Vou don't need our permission.” In the 
U.S., rights are individual and inalienable. In 
the U.5.8-R. there are still no nights of the indi- 
vidual —only privileges or freedoms that can be 
revoked any time, 

MARK J. ZUG 

Lancaster, Peemsryivania 


Jon Thompson has done a dazzling factual and 
sensitive job in letting Americans know about 
the dark, mysterious, and fantastic world within 
a world. Even better is today's U.S. press glas- 
nos! that enables you to publish sie articles, I 
remember returning from my first tip to the 
Soviet Union in 1961] with material for six articles 
and being told by a magazine editor that no one 
would-run an article that showed the Russians as 
human bemes: 

M.D. Monpis 

ithaca, New Fore 
Letters should be addressed to Members Forum, 
National Geographic Mogasine, Box 37443, 
Washington, D.C. 20013, and should taclude 
sender's address and telephone number. Not ail 
letters can be used. Those that ave will aften be 
edited and excerpled., 


National Geographic, May 1900 





OPEN UPA WORLD OF WONDERS 
WITH NATIONAL GEOGRAPHIC 


Share the wonder of the Nationa! (seographic Society with VOU 
= friends and relatives. Every month, they'll circle the globe 

with NATIONAL GROGRAPHIC, enjoving breathtaking sights 
——— : meeting new people ... unlocking age-old mysteries . 
keeping up with science and technology. To give gift member- 
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Wisconsin knows. It’s menu, Or following a diet. 


about herh marinated RE 
beef steak. [t's about braised 


steal provencal and broiled steals 





with company potatoes. But most of logger. Hawi ng ir all Sails in 
all, it's about good furtune. Because life. he salved the problem by always 
many cuts of heeft _ are surpris- heing “in Luck” ‘Today, our luck is still 
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Bowen, has become frustrated, After three 
years of trying to sell a piece of rain forest 
below market value to a group of cash-poor con- 
servationists for parkland, he reports they still 
haven't come up with the money. 

“Tve got a new name for you people,” he says: 
“Conversationists. All] get is a lot of talk.” 

He's not-all wrong, Conservationists do a lot of 
talking. It is said that talk is cheap, but certainly 
land isn't, nor are the solutions to any of our 
major environmental problems. 

On April 22 conservation talk will reach a cre- 
scendo when tens of thousands of people meet in 
Washington, D. C., for events tied to Earth Day 
1990, The cast in energy and dollars to get these 
people to Washington and clean up after them 
would buy several rain forests. 

ls there anything to show: for all the talk since 
the first Earth Day 20 vears ago? A lot. True, the 
earth is in even worse shape now, but people out- 
cide the environmental movement ore listening. 
No longer aré environmentalists viewed 85 just 
tree-hugging revolutionaries out to destroy 
capitalism. The public is concerned—even 
frightened. No politician can risk ignoring envi- 
ronmentalists. President Bush proudly calls 
himself an environmentalist. 

Nor can corporations seem unconcemed. 
Exxon recently added noted oceanographer John 
H. Steele to its board of directors: Weverhauser 
advertises itself as the “tree-growing company.” 
Du Pont is phasing out its 750-million-dollar 
chlorofluorocarbon business—though it may take 
ten vears to dose. Wal-Mart stores has asked its 
T 000 suppliers to provide more recycled and 
recyclable products. 

Corporations now give money and jobs to con- 
servationists: The Business Council, an organiza- 
tion of only corporate chief executive officers, 15 
devoting its annual meeting this May to listening 
to environmentalists, The program was con- 
ceived and organized by John Smale of Procter & 
Gamble, a company that has been a sometime 
target of environmentalists in years past. 

No matter that talk is not always cheap. If it 
can reverse the insensitive rush to explore, de- 
velop, and consume the earth as fast and profit- 
ably as possible, it will be a bargain whatever the 
cost. Sadly, there is still more lip service than ac- 
tion, but as we see talk slowly producing results, 
perhaps more conversationists will become effec- 
tive conservationists. Then we might even get 
enough money together to buy Barry's rain forest 
and save it from the chain saw. 
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Unless you own a Camry.” 


Theres something reassuring about a car that 

can make you feel at home regardless of where you drive tt. 

The Toyota Camry is like that. A car you feel 

at ease in. A car with a reputation for earning peo- 

ple’s trust. And with the kind of features that make you 

feel welcome, Like a memory-tilt steering wheel that 

adjusts to where you like it, and then remembers 

exactly where that is. Or a driver’; seat that adjusts 

seven separate wavs. Or a little ring around the igni- 

tion switch that lights up at night so you don't have 

to search around with your key in the dark. Little 
touches to make driving nicer. 

But perhaps the nicest fittle thine about the 

Camry is that it’s a Toyota. And that means a heritage 

of dependability and quality that really makes 

you comfortable, So you can feel at home. 


_ “Toyota, I love what you do for me.” 
¥ 
|, \ | 
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THE POWER OF A NETWORK DESIGNED 
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